



J 0 f R N A L 


OF THE 

IlSiATIC SOCfflTi^ OF BENGAL, 

voii. XXXIV. 

PAET II. 

Nos. I. to IV. — 1865. 

'■/I'-', . , , ' ' - 

EDITED BY 

m IfATREAL HISTOET SECEEIAET. 

if naiumlists, chemists, anticjuaricft, pDilologers, and men 
of science in different paiis of jlsia, will commit their observations to wrifcinf?, 
and sen^ them to the Asiatic Society at Calcutta. It will languish, if such 
communications shall be long intemittod : and it will di^ away, af they shall 
entirely cease ” \ 

' ■ '' Bm Wm. Jokes, -m 

'SifkicUTTA : 

jpilNTED AT THE BAPTIST MISSION DEESS.’ 

1865. 




CONTENTS. 

No. 1. 

(Published 81sfc May, 1865.) 

Notes of a tour made in 1863-G4 in the Tributary Mehals 
Under the Commissioner of Chota-Nagpore, Bonai, Gang- 
pore, Odeypore and Sirgooja. — ^By Lt.-Col. T. Dalton, ... 1 

Description of a supposed new Genus of tlie Gadida;, Arakan. — * * 

By Lieut.-Gol. S. II. Tickell, Bengal Staff, fft... 32 

On tlie degree of uncertainty which Local Attraction, if not 
^ ^allowed for, occasions in the map of a country, and in tho 
Mean Figure of the Earth as determined by Geodesy ; a 
method of obtaining the Mean Figure free from ambiguity 
by a comparison of tho Anglo- Gallic, llussian and Indian 


Arcs ; and Speculations on the constitution of the Earth’s 

Crust. — By Archdeacon Pratt, 34 

Notes to accompany a Geological map and section of the Lowa 
Ghur or Sheen Ghur range in the district of Bunnoo, 
Punjab : with analyses of the Lignites. — By Albert M. 

Verciiere, Esq. M. D., 42 

Scientific Intelligence,* 45 

Abstract of the Ilesults of the Hourly Meteorological Observa- 
tions taken at the Surveyor General’s Office, Calcxitta, foV 
the month of: January, 1865, 


No. II. 

(Published 22nd 0 uly, 1865.) 

Bemarks on the Vegetation of the Islands of the Indus River.-— 

By J. E. T. Aitchison, M. D., F.R.C.S.E., F.L S., Extr. 
Member, Royal Med. Soc., Edin., <fcc., Asst. Surgeon, 

Bengal 53 

' 3 



Cunienls, 


iV 

Page • , 


• m • 

Observations on certain Strictures by Mr. H. P. Blanford, on 
W. TheobalB’s Jr. Paper on the distribution of Indian 
Gasteropoda in J. A.S,, No. CCLXXXIX. Page 09.— By 

W. Theobald, Jr., Oo 

Note relating to Sivalik Fauna. — By H. B. Mbdltcott, 6^1 

Contributions to Indian Malacology, No. V., Descriptions of 
new land shells from Arakan, Pegu, and Ava ; with notes 
on the distribution of described species. — By William T. 

Blanford, A.B.S.M., F.G.S., 06 

Notes on the Sandstone formation, &c., near Buxa Fort, 
Bhootan Dooars. — By Captain II. 11. Godwin IAusten, 


♦ F.B.G.S., Surveyor, Topographical Survey. Plate IV.,... 100 

Note oniliagomys Curzoniai, Hodgson. — By Dr. F. Stoliczka, 108 
Abstract of the Besults of the Hourly Meteorological Observa- 
tions taken at the Surveryor General’s Office, Calcutta, for*. 


the months of February and March, 1865, ... ‘ ix 

No. III. 

(Publiehod 23rd October, 18G5.) 

Notes on Central Asia. — By M. Semenof (Comnmnicated by 

Licut.-Colonel J. T. Walker, B. E., 118 

Not .08 of a trip up the Salween. — By Bov. C. Parish, 135 

Notes of Observations on the Boksas of the Bijnoiir District. — 

By Dr. J. L. Stewart, 147 

Beligion, &c., among the Karens. — By Bev. F. Mason, D. D., 

Missionary to the Karen people, 178 

Notes and Queries, 189 

Abstract of the Besults of the Hourly Meteorological Observa- • 
tions taken at the Surveyor General’s Office, Calcutta, for 
the month of April, 1865, xxv 


No. IV. 

(Publishod 6th February, 1866.) 

Religion, Mythology, and Astronomy among the JCarens. — By 
Rev. F. Mason, D, D., 


t 


195 



Coutenls, 


V 


. .. 

On tlie Pendulum operations about to 1)0 undertukcuTy the 
Great Trigonometrical Survey of India ; witS a sketch of 
, ^ the theory of their application to the determination of the 
earth’s figure, and an account of some of the principal 
ohservations hitherto made. — By Capt. J. P. Basevi, 

E. E., 1st Assistant, Great Trigonometrical Survey of India, 251 
Notes on a collection of Land and Freshwater Shells from the 
Shan States. — Collected by P. Fedden, Esq. 1864-05. — 

By W. Theobald, Jr. Esq., 273 

Scientific Intelligence, 279 

Abstract of tflfeesults of the Hourly Meteorological Observa- 
tions taken at the Surveyor General’s Ofiice, Calcutta, for 

the mouths of May and June, 1865, xxxiii 

Meteorological Observations taken at Gangaroowa near Kandy, 

Ceylon, for the months of March and April, 1864, xvii 




LIST OF ILLUSTRATIONS IN TART 11. ISGS. 


Plate, Pctijc 

I. — Astlicniims Atripiimis, ... ... oo 

II. — Geological sketch map of the Lowa Ghur or Sheen 

Ghiir in Buiinooj ... ... ... ... 42 

•III.— Section across the above, ... ... 43 

IV. — Section near Biixa, ... ... ... ... 10(5 

V. — Map of* the Yooiizalin District, ,, 14(5 

VI. — Boulder Temple at Kyik-htco,... ... 14(5 

VII. — Kyik-htco- Gal ay boulder pagoda, ... 14(5 

VIII. — Kyik-htco boulder pagoda, ... ... ... 14(5 

IX. — Paludinse and Melania^ ... ... 274 



252 


[No. 4 


'JIh: J^ropoRfd Pnufulnm Operai ionf^ for India. 

all, with tho oxcoption of Sir George Everest,* approved. of the 
proposfjd plan of^ carrying them out; several made very valuable 
suggestions. 

Tke Secretary of State in Council consequently sjwiotioned^ th^ 
experiments, and on Colonel Walker’s recommendation he directed 
Captain Basevi, K. E., who was then in England on furlough, to 
proceed to Kew to learn the use of the Pendulum and apparatus, wjth 
the view of his conducting the experiments in Indi|r. 

Before detailing the proposed operations, a sketch of the theory, and 
of what has hitherto been done in the way of Pendulum experiments, 
may be interesting. The application of Pendulum experiments to 
determine the figure of the earth, is based upon a theorem demonstrated 
by Clairaut, which may be stat(^d thus, that the sum of the ellipticityf ^ 
of the earth, and tlie fraction expressing the ratio of the whole increase of 
gravity to the equatorial gravity is a constant quantity, and is ecjual to 

of the ratio of the centrifugal force to the foyeo of gravity at the 
equatoij^ Hence by ascertaining the difference between the .polar and 
equatorial gravity, or, which is tlic same thing, the progressive increase 
in the force of gravity in going from the equator towards the pole, the 
cllipticity of the earth is at once determined. 

It is proved in mechanics that the forces of gravity, at any two 
► stations on the earth’s surface, are proportional to the lengths of^tho 
seconds Pendulum at those stations, or to the squares of the numher 
of vibrations made hy the same pendulum in any given time, one 
solar day for instance. Here is at once an easy means of determining 
the variations in the foi’ce of gravity, and the solution of tlie problem 
of the earth’s cllipticity is reduced to the measure of the length of the 
secemds pendulum at a number of j)oints on the earth’s surface, or, as 
has been most generally done, to the observation of the number of 
oscillations made by the same pendulum in a mean. solar day. * 

This theory, however, supposes the pendulum to be a “ simple pen- 
dulum” that is, to consist of a material point suspended hy a string 
without weight, which is, of course a p^ractical impossibility ; but as 

* Sir O. Everest 'proposed to employ only the Pendulum of an astronomical 
clock, but this meth(^ is objectionable, as the Pendulum cannot be said to bo 
acted on solely by gravity. 

f The ellipticity or compression, as it is sometimes called, is thefractioii whose 
numerator is the difference between the polar and (Mjuatorial semi-diameters, 
and the denominator is the equatorial semi-diameter. 
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it. is always possible to calculate the length of the simple pendulum 
which would vibrato in the same time as a given compound pent^ulum, 
the latter may be used for precisely the same purpos% as the former. 

^Besides this, there are several other conditions supposed to hold 
good, which in practice are never attained, viz. the arc of vibration 
has been assumed to be indefinitely small, the length of the pendulum 
to be constant, i. e. unaffected by temperature, and the oscillations 
made in vacuo and at the level of the sea. Corrections have therefore 
to be computed and applied to the observations, for each of tliese 
assumptions. 

The time of vibration* in a circular arc is expressed in terms of the 
length of the pendulum, the force of gravity, and a series of ascimdi ng 
powers of the arc of vibration. The arc is always small, but still not 
so small that the terms depending on it can be wholly neglected ; tlio 
fiist term, however, of the series is all that is ever appreciable in 
practice. Again, thc^j^servations are generally C(n]tinued for a con- 
siderable time, and the change in the arc of vibration has to be taken 
into account. It has been shewn mathematically, on a certaJm sup- 
position n'gaf ding the resistance of the air, and found to be the case 
practically, that the arc decreases in a geometric ratio, whilst the times 
increase in an arithmetic latio, and on this principle the correctionf 
to the observed time of oscillation is computed. 

Secondly, a correction must be applied for the tcmi^crature of the 
pendulum : a change of temperature will, of course, by altering the 
length of the pendulum, affect the time of its vibration. This cor- 


' + (v) j + (u) (""‘“l) 


'^1.3.5.... (2n.l) 
.2.4.6 ... 2n ■ 


y 


in which t = time of one oscillation. 


TT -- semi-circumfcronce of a circle whose radius is unity, 
I “ length of tlu3 Pendulum. 
g =z force of gravity. 
a — arc of somi- vibration. 


t The formula for this correction is 


M S in (A -h a) Sin (A — a) 
^ 32, Log Sin A — Log Sin a 


in which 


n-- miTTiborof oscillations made in a day j M — logarithmic modulus-— 0.^312645 ; 
A the initial, and a the linal semi-arcs of vibration. Correction always additive. 
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rection^ must l )0 determined experimentally. - Captain Katcr immersed 
his pgidnlum in fluids of different temperatures, and measured witli 
a micrometnc arrfngemcnt the alterations in its length. Captain (now 
General) Sahino observed the change in the number .of vibrations 
made by a pendulum in different temperatures. This is the most 
direct metliod of obtaining the correction undoubtedly, but everything 
depends on the perfect compensation of the clock pendulum with 
wliich it is compared. ' I 

Thirdly, the formula is only true for observations in a vacuum, 
and as observations have generally been made in air, or at all events 
only in a partial vacuum, the effect of the aii* has to be taken into 
account. This effect is to diminish the weight of the pendulum by 
tlie weight of the air displaced, or to diminish the apparent force of 
gmvity in the same proportion. In the very large majority of ob- 
servations, the correction has heen computed on this consideration 
solely ; but Bessel demonstrated in 1828f correction was 

iiisu flic lent, iuasmueh as a portion of the surrounding air was * set in 
motioif by, and moved with, the pendulum so as to become part of the 
moving mass. The correction for this can only he determined prac- 
tically, as hy swinging the pendulum in “media” of .different 
densities. It depends chiefly on the form of the pendulum. As this 
correction, “ reduction to a vacuum” or “ buoyancy correction” as it is 

* According to Kafcer’s metliod — if t be the standard temporature which is 
generally taken as 02® Fahrenheit ; t the observed tomporahiro of tlio pendulum ; 
/ its factor of expansion for 1® Fulironlicit, then coi’rectiun =- ^ n. f. {t—r) 
positive when I > t. 

t This circvimstanco was most clearly pointed out by the Chevalier du Bnat 
in 1780, who made a number of experirneiils with pendulums formed of different 
Bubstaiices, but his researches, which created a great sensation at the time, 
a})i)^ar to have been completely lost sight of, and to have Inmn unknown even 
to Borda, who was conducting his experinients, little more than ten years after 
the publication of Du Buat's results. 

The true correction for buoyancy Mr. Baily has shown to be (Phil. Trans.*L832) 
jS 

^ 1 32®) ^ height of Barometer, and t the tem- 

perature during the interval of observation. C is a constant for the same 
•jjenduhiin and is determined from the formula 

A"— A' 

C = [1 -p .0023 — 32®)] iu which is the number of 

vibrations in a mean solar day, $' and P the barometer and thermometer read- 
ings, w air; and Nf P'tho same tj[uantities in *a itia/ili/ rarified mediunv 
t' =: I (t® ^t") ^ 



1865.] Tilt ProjJO'^el Pmdahnn Operations for India. 


255 


ca]led, depends also on the state of the atinospherOj it is necessary for 
its calculation, to record the readings of the barometer, when tlio 
observations are taken in air. 

♦ The last oorrcction is for the lieight of the station of obscrviition 
above the mean sea level. The force of gravity varying inversely as 
the square of the distance from the earth’s centre, a pendulum swung 
at a certain elevation above the sea, will make fewen* oscillations in a 
day than at the level of the sea, and a coiTection has to be added on 
this account. Dr. Young, however, demonstrate<l that the correction 
computed on this consideration alone, was too large, as it neglected 
the attraction of the elevated mass itself, and he showed how this 
might be approximately allowed for.* 

The general principle followed in detennining tbc length of the 
seconds jieuduliim, is to observe the number of vibrations made by a 
pendulum of known length, in a mean solar day ; then the length of 
the seconds pendulum found by multiplying the length of the given 
pendulum, .by the square of the immher of its vibrations in a day, and 
dividing by the S(piare of the number of seconds in a day. 

The number of vibrations is generally determined by the method of 
coincidences. The deta(died pendulum is placed in front of a gootlf 
clock, and adjusted to such a length as to gain or lose, (the latter 
generally) two beats upon the clock in some convenient time, 5 to 10 
minutes. Suppose the pendulums to be started together, then 4.he 
longer one of the two will be left behind by the other, the dislance 
between them continually increasing, until at length they will bo at 
opposite extremities of their arcs of vibration at the same moment : 
the longer pendulum has now' lost one oscillation on the shorter one, 
and both are apparently going at the same rate, but in opposite direc- 
tions ; after a short time tliey will begin to approach each other, the 
distaifce between them gradually diminishing, until they both appear 
to coincide. It is clear that between two consecutive coincidences the 


# 


This correction is given by the formula 



h Xi where n denotes the 


number of oscillations in a mean solar day, r the radius of the earth at tho given 
station, li the height of the station above the moan level of the sea : iris an 
unknown quantity determinable from theory j on the assumption that the mean 
density of tho earth is 5.5 gud that of the surface 2.5 *Dr. Young (Phil. Trans- 
actions 1819) showed that tho correction for a station on a tract of table land 
would bo reduced by ’^rd or that the correction — n h. 



256 


Th(.> Proposrd Pvmluhim Opt^mtionfi for India, [No. 4, 

longer pendulum will have lost two oscillations on the shorter one. 
IL nice all that is^roquisite in practice, is to observe as accurately as 
possible tlie intervals l)etvveen the successive coincidences ; the number 
of vibrations made by the clock pendulura is detenninod by observ- 
ations of the sun or stars, and then the number made by the detached 
})en(lnlum is computed by simple proportion.* 

The first pendulum observations of whicli any account is preserved 
are those made by Picard at Paris and Ifranicnbiirg (Tycho Brahe’s 
observatory) and those by Richer at Cayenne in 1672. These last 
observations are said to have attracted Newton’s attention, as they 
proved the variation in the length of the seconds pendulum in different 
latitudes, and it is generally stated that Richer made the discovery by 
accident. But it appears from Picard’s address to the French academy 
in 1671, that a variation had been already observed, and it is probable 
that Rieher’s mission was undertaken partly with a view to throw 
light on the subject. Picard stated that “ from observations made at 
London, Paris and Bologna, it would seem as if the seconds pendulum 
re(piired to bo shortened in approaching the ecpiator, but that on the 
other liand, he is not sufficiently convinced of the nccuracy of those 
imoasurements, because, at the Ilagu(‘,, the length of the seconds 
pendulum was found to be (piite the same as at Paris, notwithstand- 
ing the difference of latitude.”! 

Near the end of the 18th century, Borda made his colohratcd oxpo- 
riimifts for determining the length of the seconds pendulum at Paris. 
His apparatus, which is named after him, consisted of a spherical ball of 
platinum attached hy grease to a brass cap which had been truly ground, 
BO as to fit it perfectly. The object of this attachment was to enable 
the observer to turn the ball round in tlie cap at pleasure, so as to 
dosti oy the effects of unequal density in different parts of it. A fine 
wire carrying the cap was fastened to the lower end of a ‘•small 
cylinder, passing through the knife edge, which canied on its upper 
end a small moveable weight, by adjusting which the knife edge 
and cylinder could he made to vibrate independently in the same 

If r — daily rate of the clock and I the mean interval of the coincidences, 
then the number of oscillations made by the pendulum in a day — a 

n = — (86400 ± r) the lower- sign is to bo ussd when the 

clock is losinri. 

t Cosmos Vol. IV. page 25, Sabine’s translation. 
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time as the pendulum, so that their effect might he neglected in com- 
puting the length of the simple pendulum. Wlnm ii^ use, the knife 
edge rested upon a steel plate. The numher of vibrations per diem 
wm ascertained by means of a clock, but Borda made a great iinpro-ve- 
incnt on tlie old method of couniimj the coincidences. He fixed a 
straight edge vertically, so as to coincide with the pendulum wire at 
rest, when seen through a telescope jdaced opposite. A cross was 
made on the bob of the clock pendulum, and the observation consisted 
in noti)ig the times when the wire and cross disappeared together 
behind the edge. After a series of coincidences had been observed, 
the length of the pendulum was measured by means of a horizontal 
steel plate, which was screwed up from below, so as just to touch the 
l^all : then the pendulum was removed, and a bar, whose length had 
been carefully compared with a standard, inserted in its place. The 
bar had a y -head, of wliich the lower surface rested on the upper steel 
plate, and a graduated rod, sliding on the bar, was adjusted to contact 
with the lower plate. The diameter of the platinum ball was then 
measured by means of the same slider, by placing it on the steel plate 
for the pui’pose ; the brass cap ami wire were then weighed. The 
apparatus was enclosed in a glass case, and the temperature was care- 
fidly recorded. All nece.ssary corrections were applied, ex(^epting the 
true one for buoyancy. The whole process, which re([uired very great 
delicacy, had to be repeated, and the length of the corres])onding 
simple pendulum computed after eiich seiies of observations. Boma’a 
pendulum was about 12 feet in length. 

His method was followed by M- M. Arago, Biot, and Chaix, at 
Fornientera, the southernmost station of the French arc, with this 
exception that they used a pendulum of only 3 feet in length The^e 
observations were extended by Biot in 1817 to Leith, and Unst in the 
Shetlands, and in conjunction with M. Mathieu, he observed at 
Dunkirk, Paris, Clermont, Bordeaux, and Figeac. From these opera* 
tions; Biot deduced an ellipticity of 3 ‘ j. 

In about 1809, Captain Warren made some observations at the 
Madras observatory with a pendulum formed of a leaden ball suspended 
by a fibre made from the plantain leaf. The vibrations were counted 
and an assistant noted tfie times, from an astronomical clock. In order 
to measure its length, he attached some glass- plates to a wall, and set 
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off on them a scale, transferred from Colonel Lanibton’s scale ; tjw 
lengdi was then jneasurod by a paii- of beam compasses. The length 
of tlie seconds pendulum was found to be 39.0263 inches of this 
scale rn air. * , ^ 

In 1818, Captain Kater published his determination of the length 
of the vseconds pendulum in London at Mr. Browne’s house, Portland 
Place, taken for the purpose of fixing the standard of English 
measures. His method was founded on thi) dynamical theorem due to 
Huygliens, that the centre of oscillation, and axis of suspension, are 
reciprocal in the same body ; that is, if the body be suspended at its 
centre of oscillation, the former axis of suspension will pass through 
the new centre of oscillation, and the body will vibrate in the same 
time as befoi'e. The distance from the axis of suspension to the point 
culled centre of oscillation, is equal to the length of the simple 
pendulum. 

Captain Kater’s pendulum consisted of a bar of plate brass 1.6 
inches broad and Jth of an inch tliick : two knife edges of the hardest 
steel, attached to solid ineccs of brass, were fixed to the bar at a dis- 
tance of rather more tlian 39 inches from each other ; when the pen- 
dulum was in use, these knife edges rested on horizontal planes of agate. 
At one end of the bar, immediately below tbe knife edge, was a large 
fiat brass bob firmly soldered to it ; and on the bar, between the knife 
edgg, were two sliding weights. Tlie plan of operations was to 
ohsffve the mimher of vibrations per diem, made by tlie pendulum 
when suspended, first, by one knife edge, and then hy the other ; 
and if these numbers were not identical, to make tliem so, by means 
of the sliding weights. The distance between the knife edges, that is, 
the length of the corresponding simple pendulum, was then measured 
by a mierometric arrangement. The method of ohserving the number 
of vibrations was as follows ; to each extremity . of the pemhilum, a 
light deal tail-piece, well blackened, was attached ; and on the boh of 
the clock pendulum a white paper disc, equal in diameter to the 
breadth of tlie tail-piece, was fastened ; the detached pendulum was 
now placed in front of the clock, and both pendulums being at rest, 
a telescope was alined, so that the blackened taihpiece exactly covered 
the paper disc. The telescope was also fitted with a diaphragm, con- 
sisting of two perpendicular cheeks, which could be adji;isted so as to 
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become tangents to the disc. Now, if both peiididiims be set in motion, 
the detached pendulum vibrating slower than the clock one, th(^ tail- 
piece will be seen to pass across the diaphragm, followed by the 
wkite disc ; ai each succeeding vibration the disc follows closer ,and 
closer, first tonching it, and at last becoming completely eclipsed by 
it. The exact time of this event, called a disa]>pearance,” is noted ; 
after a few iiKtre vibrations, the disc will reappear irreccdimj the tail- 
piece ; tlie time of this event, called the “reappearance,” is also noted ; 
and the mean of the disappearance and reappeai'ance is taken as the 
ti'ue time of coincidence. It is immaterial in this method of observ- 
ation, whether the detached pendulum vibrates faster or slower than 
the clock pendulum, but it is a sine qua uou that its arc of vibration 
be less. The result, introducing all corrections, except the true one 
for buoyaiKiy, was 39.13929 inches, which is still the received Icngih, 
although Gfcneral Sabine, in 1831, sliowcd, by swinging the pen- 
dulum ill air and in vacuo, that the buoyancy correction was different, 
according (is the heavy weight was above, or below, the plane of 
susj>ension. 

Captain Kater, in the following year, 1818, made a scries of expe- 
riments at the principal stations of the English Survey, from Shank] in 
in the Isle of Wight, to Unst in the Shetlands. He used in these 
observations a pendulum of a different pattern, known as “Katcr’s 
invariable pendulum.” With it, it is not possible, nor was it intended, 
to deiermino the length of the seconds’ pendutum, but it is essenISally 
a diffenmtial instrument, and is used for measuring* the differmici's 
in the number of vibrations at different stations. With these dif- 
ferences, if at any one station the length of tlie seconds’ pondnlnm 
has been already determined, the corresjionding lengths at the otlnn- 
stations can be ascertained. The invariable pendulum is of the^ same 
dimciisions as the convertible one, hut is without the second knife 
edge, and tail-piece, and the sliding weights. The mode of observation 
is exactly the same. Captain Kater dediiceil values of the ellipticity, 
from consecutive pairs of stations ; he considered as a probable 
value (tlio same as M. Biot’s) ; but be remarks on the difficulty of 
deriving a satisfactory dotenuination, unless the extreme stations 
com[)rise an arc of sufticient extent to render the offcels of irregular 
local attraction insensihle. 

34 
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In 1821-22, some very good observations were made by Mr. 
Goldiiighom, at Madras, and afterwards at a small island called Pulo 
Gaunsah Lout, l 3 ang nearly on tlie equator in East Longitude 98*^ 60'. 
The pendulum used was an invariable one, and observations were first 
taken with it in London, by Captain Kater. From the observations 
at Madras and London, Mr. Goldingham deduced an ellipticity of 

Captain Basil Hall, assisted by Captain (then Lieutenant) Henry 
Foster, made a series of experiments with an invariable pendulum in 
1820-23, at Galapagos, San Bias (Mexico), Bio Janeiro, and London. 
(Mr. Browne’s house). Comparing the results at each of his own 
stations, with each of Captain Kater’s, he deduced ellipticities of 
1 /^jp and 

la 1822, Sir Thomas Brisbane took with him to Paramatta (near 
Sydney,) an invariable pendulum that had previously been swung in 
London, at Mr. Browne’s house. He deduced ellipticities of and 
comparing his observations with those of Kater in London, and 
at Unst. 

In 1817, the French Government fitted out a scientific expedition 
under the command of Captain Freycinet, who was furnished with 
three invariable brass pendulums, one of which was similar to Captain 
Kater’s pattern, and the other two had solid cylindrical rods instead 
of a flat bar. He had also a fourth pendulum, with a wooden rod 
formed of two plates of deal firmly clamped together. Instead of a 
clock'he used an astronomical counter, (‘‘compteur astronomique”) 
wdiose beats coilld be adjusted to synchronism with those of the pen- 
dulum. The counter had a dial, which showed hours, minutes, and 
seconds, so that by comparing the time shown by this “ comptcur’* 
wdth that of a chronometer, he obtained the number of vibration® 
made by the pendulum in a certain interval, generally an hour or 49 
minutes. The pendulums were first swung at Paris, and afterwards 
Ht Bio Janeiro, Mauritius, Guam (one of the Ladrone Island.s), Mowi 
(one of the Sandwich Isles), ^^Cape of Good Hope, Port Jackson, 
Bavak (an island under the line, north of New Guinea), and Malouin® 
or Falkland Isles. Bejecting the determinations at the Mauritius, 
Guam and Mowi, as they appeared affected to a remarkable degree by 
local influences, Captain Freycinet deduced an ellipticity of from 
all four pendulums. 
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On the return of Captain Freycinet, the French government sent 
out another expedition under Captain Duperrey. He was su}jplied 
with two of Captain Preycinet’s brass pendulums* viz. one with a 
cylindrical rod, and the one on Kater^s principal. He observed at six 
stations, viz. Ascension, Mauritius, Port Jackson, Falkland Isles, 
Toulon, and Paris. In deducing the ellipticity, he combined bis 
results with those of Freycinet only, and obtained values varying from 

jjr jiiT- 

During Boss’s voyage to Baffin’s Bay in 1818, some observations 
were taken at Brassa, in the Shetlands, and at Hare Island, with a clock 
fitted with an invariable pendulum vibrating on a knife edge, which 
rested on hollow agate cylinders. Observations wore repeated at the^. 
stations, and a further set taken at Melville Island, on Captain Parry’s 
first voyage to the North Pole in 1819-20. Captain Sabine conducted 
both these experiments, using the same instruments. 

In 1822, the English Government sent out an expedition under 
Ca])tain, npw General, Sabine, for the purpose of extending the 
enquiry commenced by Captain Kater ; for both Kater and Biot had 
come to the conclusion, from a discussion of the experiments, that 
no decisive result of the earth’s ellipticity could he obtained from 
them, on account of the smallness of the comprised arc, and the 
variations of local density. Captain Sabine visited thirteen stations 
between Bahia, S. Lat. 12^ 59' to Spitzbergon N. Lat. 79^ 50'. 
He had with him three pendulums of Kater ’s invariable pattern, 
which were all swung at each station. Besides these he had the two 
clocks and attached pendulums which he had already used on his 
arctic voyages. His method of observation was similar to Captain 
Kater’s ; all the pendulums were swung in London at Mr, Browim’s 
house, both before and after the expedition. 

Th8 ellipticity deduced from the experiments at Captain Sabine’s 
stations was '-jjj.jj from the same combined with Kater’s 
combined again with Biot’s and from a general combination of 

all of these, observations of the detached pendulums only 

were used in these determinations; for though the clock pendulums gave 
closely coinciding values of ellipticity, still being acted on by other forces 
than gravity, their results are less reliable, and are only valuable in so 
far as they afford an independent corroboration of .the other results. 
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Oaptain Sabine was not at fij-st aware of tbe strict cxprcsBion for.tbe 
re(h\ptiou to a vacuunij but after the publication of Bessel’s obsci v- 
ations in 1828, * lie had an apparatus specially constructed, and ascer- 
tained the proper correction practically, by swinging Iris pendulu^ns 
in ah*, and in vacuo. 

The error from this cause, liorvever, proved to be trifling, owing to 
Ills observations being strictly differential, so that only the differences 
between the corrections by the old and new formula' entered. 

The most widely differing buoyancy corrections at any of his or 
Captain Katcr’s stations of observation, computed by the old formula 
were 5.75 vibrations at Sierra Leone, and -f- 6.27 vibrations at 
^pitzbergen, in a mean solar day. ‘ These eorreetions, multiplied by 
the proper factor, 1.65, to reduce them to the now fornmla, became -j- 
0.52 and 10.38 vibrations, so that the number of vibrations in a 
mean solar day at Sierra Leone required to be increased by (9.52 — 5.75) 
8.77, and at Spitzbergen by (10.88 — 6.27) 4.11 vibrations. But the 
acceleration between the stations would only be increaml by the 
diference between these numbers, or by 0.44 vibrations. It so happened, 
however, that even this difference was too largo, for in the deduction 
of the temperature correction, the old buoyancy formula bad of course 
been used ; on applying a covrec^tion on this account, the above dif- 
ference rccpiircd to be reduced by 0.36 vibrations, so that tlio whole 
error on the acceleration of the pendulum between Sierra Leone and 
Spitzbcfgen was only -|- .08 vibrations. 

Captain Sabine subsequently determined the difference in the 
number of vibrations made by an invariable pendnlnni between London 
and Paris, London and Greenwich, and I^ondon and Altona. lie also 
determined the true buoyancy correction for Kater’s convertible 
pendulum. 

In 1825 M. Bessel made his experiments for determining the length 
of the seconds’ pendulum at Konigsberg, with an apparatus constructed 
and partly designed by Eepsold, the celebrated artist of Hamburg. 
Tlie apparatus was contrived so as to avoid any uncertainty in the 
centre of oscillation of the pendulum, as well as any error in the 
measure of its length, by observing the times of vibration of a pen- 
dulum ball suspended alternately by two wires, whose difference in 
length was known. 



208 


1805.] Tlie Propoml Pendulum. Operaiiom^ for India. 

toise was set upright on a narrow horizontal plane firmly fixed to 
a perpendicular iron bar, and the contrivance by which the pendniuins 
were susj)ended could be placed either on the horizontal plane, or on 
tht top ot the toise itself, so that the effective lengths of the wires 
differed in the two (aises by an amount exactly equal to the length of 
the toise. The wires, wliich were of steel, were attached to a thin 
strip of bras® which unwound itself over a small cylinder. The pen- 
dulum, thn?3f suspended, described the curve called the evolute of the 
circle. At the lower end of the iron bar there was a micrometer 
screw, for measuring small differences in the height of the ball. 

The system of observation ^vas as follows. At the commencement 
of a series of coincidences with the longer pendulum, the thermometer^ 
attached to the toise were recorded,* and the reading of the lower 
siirfa.ee of the hall was taken with the micrometer screw ; the pendulum 
was then scq. in motion, and after a sufficient numher of coincidences 
had been observed, the readings of the hall and thermometers were 
again taken. Exactly the same ])rocess was then gone through with 
the shorter pendulum : then, from the times of vibration of the two 
pendulums, whose absolute lengths were unknown, but whose difference 
in length was accurately known, the length of the seconds’ pendulum 
was easily computed.* There were a great many minute details to 
al tended to, all of which were carried out with the greatest ingenuity 
and nicety, and all conceivable sources of error were considered, and 
their effects compiUod and allowed for. 

The coincidences were observed in a slightly different way from any 
preceding metho^. The pendulum was enclosed in a wooden case, 
faced with glass to keep out currents of air, as well as to preseive as 
constant a temperature aS possible; the clock was placed about 8-| 

* LA. be times of vibration and longtk of longer pondulnm, 
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feet in front of tlie pendulum, and between tlie two, the object glass 
of a telescope was ad justed to form an image of the detached pendulum 
in the plane of tfic clock pendulum, to enable them both to be seen 
sinjultaneously through the observing telescope, which was set iip a 
distance of about 15 feet. On the wire of tlie detached pendulum 
was fixed a small brass cylinder, painted black and called the coinci* 
donee cylinder ; it weighed something under 4 grains, and could be 
brought exactly opposite the scale for measurifig the arc of vibration. 

Oil this scale a black streak was painted, in the middle of which a 
space was left white, equal to the diameter of the coincidence cylinder, 
so that when tlie pendulum was at rest, the cylinder exactly covered it. 
Again, to the bottom of the clock pendulum a piece of blackened 
paper was attached, in which *a hole had been cut of such a size that 
when both pendulums were at rest, it exactly coincided with the image 
of the wdiite sjiacc on the black streak : hence when the pendulums 
were moving in coincidence, the coincidence cylinder was visible 
through the hole, and completely eclipsed the white spaqe. Bessel’s 
result was expressed in lines of the toise of Peru, the standard used in 
the measurement of the Peruvian arc. 

In publishing these experiments, M. Bessel pointed out the true 
correction for buoyancy, which he had investigated by swinging in air 
two spheres of equal diameters, but of different densities, one being of 
brass and the other of ivory, suspended by a fine steel wire ; and again 
by swinging the same brass sphere first in air find then in water. 
These experiments showed that the old formula for reducing observ- 
ations in air to a vacuum gave too small a correction,, and that it should 
be multiplied by a factor. 

^Mr. Francis Baily made a long scries bf experiments on the cor- 
rection for buoyancy, which were published in the Philosophical 
Transactions for 1832. He used about 80 pendulums, all differing in 
form, weight, and mode of suspension. From these experiments he 
deduced factors for pendulums of almost every description that have 
ever been used, and computed also the weight of the air adhering to 
each, in other words deduced the vibrating specific* gravity of the 

* “ The vibrating specific gravity of a compound pendulum is ordinarily found 
“ as follows ; Let if, df' . . . denote the distance of the centre of gravity of each 

body respectively from the axis of suspension : w\ w", w'", . . .the weight (u\ air) 
of each body ; .the specific gravity of each body determined in the 
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peijilulum. Ho concluded from all liis results, that even if a pendulum 
is formed of materials liavinp: the same specific gravhy, yet if it he 
not of an uniform shape throughout, each distinct portion must he 
ma^e the subject of a separate computation, in order to determine the 
correct vibrating specific gravity of the whole body, since each part 
will be differently affected by the surrounding air. 

The last extensive scries of experiments were those taken in 
1828-Bl by Captain Henry Foster, who was sent out on a scientific 
mission by the Board of Admiralty. He took out with him four 
invariable pendulums of different metars, two of Captain Kater’s 
pattern, and two of Baily’s convertible pattern. These last consisted 
of a plain straight bar, 2 inches wide, inch tliick, and 5 feet 2J 
inches long, having two knife edges 39.4 inches apart, but no heavy 
bob or sliding weights, as in Captain Rater’s pattern ; the synchronism 
was adjusted by filing away at one end of the bar. Baily’s intention 
was, that the pendulum should either be used as two different invari- 
able pendulums, or applied as a single convertible one for absolute 
determinations at any station. The objection to the form is, that both 
the knife edges must be exactly perpendicular to the bar, or error is 
entailed, as the bar is not flexible like Kater’s. Captain Foster 
swung pendulums at all his stations, 14 in number, which were chiefly 
in the southern hemisjdierc. He made a set of observations at Mr, 
Browne’s house before the voyage ; on the return of the pendulums 
to England, they ^erc again swung at the same place, but by Mr. 
Baily, Captain Foster having been most unfortunately drowned in the 
Biver Chagres, in February 1831, just as his mission was completed. 
His observations were reduced by Mr Baily, who obtained from them 
an ellipticity of -g-l-g.y. 

About this time the Russian government sent out an expedition, 
under Captain Liitke, who used an invariable pendulum, formerly used 
by Captain Basil Hall. He swung it first at Greenwich, and after- 
wards at Ualan, in the Caroline islands, Guam, Bonin island (to the 

“ uBiial manner. Then will the required vibrating specific gravity of the pen- 
“ dulmn he 

w* d* -f df’ + cr' + ... „ 

__ — pj— i — h ... 

(Vhiloso%>hicaJl Trwnsactions, 1832.^ 
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BOuth’Cast of Japan), at Sitka in Russian North Aniorica, at Pctro- 
panh)wski, Viil})arai 80 , St. Helena, and St. Petersburg. He deduced 
an ellipticity of from his observations. 

Schuuiaclier, the celebrated astronomer of Altona,' conflncied •^-in 
1829-^10 a series of experiments with Bessel’s apparatus, at the castle 
of Guhlenstcin, in order to determine the Danish standard, which was 
to bo a certain fractional part of the length of the seconds’ pendulum, 
at the level of the sea, in latitude 45.^ Iiifordcr to estimate the in- 
iluence of tlie air, he used, instead of a bull, a hollow cylinder of 
platinum, made by Repsold* inside which a second solid cylinder, 
also of platinum, fitted perfectly true. The outer cylinder was closed 
hf covers of the same diameter screwing on to it, which were both 
perfomted ; the clamp holding the wire was fastened on to the top, 
and into the bottom was screwed a point with which the contact was 
made in measuring the height of the cylinder by the micrometer 
screw. 

The pendulum was swung under four different circumstances, vi;^. 
•the long pendulum, with and without the inner cyliinler, and the short 
pendulum, also with and without it ; and as exactly the same surface 
was exposed fo the air in each case, the influence of it could be 
computed, which was done by a formula deduced by Bessel. The 
reduction of the observations was made by Professor Peters. Guo 
novelty was introduced, viz. that of computing out the attraction of 
tlie ground on which the observations were taken. A scpiare space 
having a side of 600 toiscs (1279 yards), in the middle of which the 
observatory was situated, was subdivided again into 36 scpiares of lOO 
toises (213 yards) a side ; in each of these borings were made, and 
specimens of the earth removed and their specific gravities determined ; 

• as these were very nearly the same, a mean of the whole was taken. 
The height of the floor of the pendulum room was 34^ toises ‘(220.6 
feet) above the mean sea level, and the attraction of this plateau of 
the eai'th’s crust introduced a change in the length of the second’s 
pciiduhuy of 0.000215 English inches. 

Carl ini, whilst measuring the Piedmontese arc in 1821-23, took a 
series of pendulum experiments at the Hospice on Mount Cenis, with 
the view of determining tlie density of the c^^rth. His pendulum was 
formed of a heavy sphere suspended by a wire, which was attached to 
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a Jpind of inverted Btirrup ; in the part corresponding to the foot plate 
tliere was fixed a wheel with a sharp edge turning o^i its axis. Tliis 
wlieel was placed on a grooved plate and formed the knife edge for 
siiif[)ei;sion ; the arrangements for observing were similar to Bessel’s. 
Corresponding observations, though not with the same apparatus, wore 
taken by Biot and Mathien at Bordeaux. The result was a density 
of 4.95. 

One more attempt to determine the density of the earth, by means 
of the pendulum, was made in 1854, by the Astronomer Boyal, Professor 
Airy, at the Barton Colliery pit. Two invariable pendulums were set 
up in the same vcjrtical line, one at the top, the other at the bottom of 
the pit ; and their coincidences with the pendulums of two clocks were 
siiuiiltaueously observed, the relative rate| of the clocks being deter- 
mined by a galvanic apparatus. After each series of coincidences the 
pendulums were interchanged. The distance between the upper and 
lower pendulums was 1256 feet ; a careful description of the interven- 
ing strata was prepared and si>e(dmens submitted to Professor W. H. 
Miller who determined their specific gravities. The acceleration of 
the seconds’ pendulums below was 2.24 seconds per diem, and the 
resulting mean density of the earth was 6.565. 

The best value of the earth’s ellipticity as yet deduced from pendn- 
liim ohservatioiis is undoubtedly that of Mr. Baily’s. He combined 
all the observations taken with invariable pendulums, and after a])ply- 
iiig to them all corrections, obtained a mean ellipticity of -aiy-s* The 
latest value of the same, from geodetic observations, is Captain 
Clarke’s B. E. which includes the new Russian arc and is 
The clliptieity obtained from observations of precession and nutation is 
^h-s (Ahy’s tracts). 

The apparatus for the Indian experiments consists of two invariable 
pendulums on Kater’s principle, a vacuum apparatus with air pump 
for exhausting, an astronomical clock by Shelton, a good battery of 
thermometers, and a transit instrument. Both pendulums have already 
done good service: one having been used by General Sabine in his 
extensive range of experiments, the other by Professor Airy in his 
Harton pit experiments ; they cannot’ be considered, however, to have 
retained their original length, as their knife edges have been rcgvouiid. 
Each is composed of a bar of plate brass 1.6 inches wide and rather less 
35 
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than an |th of an inch thick ; a strong cross x)iece of brass is rivetted 
and soldered tOf the top to hold the knife edge, which consists of a 
‘prism of very hard steel, passing through the bar and adjusted at right 
angles to its surface. The prism is equilateral in sectioiq but the edge 
on which it vibrates is ground to an angle of about 120'^; the length 
of the bar from knife edge to the extremity is about 5 feet 1| inches. 
At 3' 2^" from the knife edge, a flat circular bob, also of brass 
nicely turned and pierced in the direction of its diameter, is firmly 
soldered on ; the part of the bar beneath the weight, called the tail- 
piece, which is about 17'' in length, is reduced to a breadth of 0.7 of 
an inch and is varnished black, in order to contrast better with the 
white disc on the clock pendulum, in the observation of the coinci- 
dences. 

The knife edges rest on agate planes set in a solid brass frame, 
which is x)rovided with three levelling screws. On the outer side of 
each plane are Y’s, which are moveable in a vertical direction by 
means of an eccentric ; the knife edges rest in them when the pendu- 
lum is not in use, and by their means the observer is enabled to lower 
the pendulum down gently so as to bear always on tlie same parts of 
the agate jdanes. Each pendulum has its own set of planes, and will 
give different results, if swung on any others. 

It has been decided to swing the Indian pendulums in vacuo, in 
order to secure the following advantages. When the jDcndulum has 
been set in motion, it will vibrate for a whole day ; its temperature 
will be more equable ; it will not be disturbed by currents of air ; 
and errors in the formula for tlie coiTection for buoyancy are unimpor- 
tant. The vacuum apparatus consists of a cylinder of sheet copper 
about 1 foot in diameter and rather more than 5 feet long, with 
hemispherical caps, the upj>er one of glass and moveable, the lower 
one of sheet copper and soldereii to the cylinder. The upper end of 
the cylinder carries a strong brass jdate, to which are attached the 
frames containing the agate planes and a bar of the same metal and 
shape as the pendulums ; placed side by side with a pendulum inside the 
apparatus, the bar and pendulum will bo of the same temi)erature, and 
it is evident that thermometers attached to the former will give the 
required temperature of the latter. Two delicate thermometers are 
attached to the bar, their bulbs being sunk in the metal at points 
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0 (^ 111 * distant from each other and the ends of the bar. The stern of the 
upper thermometer is inverted, and placed side by side with thM of 
the lower thermometer, in order that they may1)oth be viewed 
thfongh a moclerate sized glass* plate let into the cylinder. In the 
lower part of the cylinder there are four other windows, two on the 
line of the pendnliims, to enable their coincidences to be observed ; 
the otlier two at right angles to these, to give additional light and 
enable the observer to ascertain whether the detached pendulum is 
viljrating truly without wabble. There are two scales fixed at right 
angles to each other, inside the cylinder, on a level with these windows, 
one of which is used for measuring the arc of vibration of tlie pen- 
dulum, and the other to measure the distance of the pendulum from 
the former scale, which is necessary to furnish the correction for 
parallax in the readings of the arc of vibration : it is useful also in 
jilacing the pendulum at a constant distance from the clock, which is 
found convenient in practice. 

The upper 4"' of the cylinder is made of greater thickness than the 
rest, and at the top is a strong projecting flange wliich is intended to 
rest on a strong cast iron frame made in two pieces, so as to grip the 
cylinder round the thicker part just below the flange ; the halves of 
the frame are then firmly bolted together with nuts and screws. The 
upper surface of the flange is ground perfectly true to receive a bell 
glass, the cap already mentioned, which is like the receiver of an 
ordinary air-pump. The eccentric for raising and lowering the pen- 
dulum on to the agate planes passes through a stuffing box in the 
upper part of the cylinder. IVIotion is impaitcd to the pendulums by 
means of a fork and crutch turned by a spindle which passes through 
another stuffing box. 

The clock with which the vibrations arc compared is firmly secured 
to a wall, and the vacuum apparatus is erected in front, at a distance 
of about 2 foot from it. Tlie diaphragm for limiting the view of the 
disc is fitted inside the clock case. 

The telescope, for observing the coincidences, is placed on a small 
masonry pier, at a distance of about 8 feet from the vacuum apparatus, 
and is mounted so as to slide laterally on a graduated horizontal bar ; 
it has also a slight vertical motion. The thermometers and barometers 
are read from alongside of this pillar by means of a cathetometer, viz. 
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a telescope sliding up and down on a vertical rod. The object of t^iis 
is tcvobviate the ill effects of any defect in the isolation of the appara- 
tus, as well as the iniluence of the observer’s person on the thermo- 
mejers. 

As the disc on the bob of the clock and the tail -piece of the de- 
tached penduluin are too far apart to be viewed simultaneously by the 
telescope, a lens is placed between them, so as to throw the image of 
the white disc upon the tail-piece of t\ie pendulum. The vacuum 
cylinder and all its adjuncts, air-pump, A?c. were made by Adic, and 
aie the only new portions of the apparatus. 

The method of operation is as follows. After setting up the clock, 
the vacuum apparatus is inserted in the iron frame and suspended 
either on wooden trestles or masonry piers ; the frame is roughly 
levelled ; the temperature bar is fixed in position ; the agate planes 
are acrewed on firmly to their bed plate, and are very carefully levelled 
by means of delicate spirit levels provided for the purpose. A pen- 
dulum is now inserted and let down upon its planes, but tlie clock 
must not yet be sot in motion. The telescope is next set up on the 
prolongation of the lino which passes through tlie two pendulums, 
when both are at rest. For this purpose it is moved laterally on its 
graduated support, until a very small portion of the paper disc, on the 
bob of the clock pendulum, is visible on one side of the tail-piece of 
the detached pendulum. The reading is noted, and the telescope is then 
moved in the opposite direction, until an equsd portion of the disc is 
visible on the other side of the tail-piece ; the reading is again noted 
and the telest^ope is set to the mean position. The pendulum is then 
removed, and the diapliragm in the clock case adjusted, until its cheeks 
are tangents to the disc. The pendulum may now be replaced, and 
nothing remains to be done but to exhaust the air out of the apparatus 
and to set the pendulum in motion. 

The observations are made in exactly the same way as already de- 
scribed in the account of Captain Kater’s apparatus ; dtbe times of the 
disappearance and reappearance are both noted, and the mean taken as 
the true time of coincidence. The arc of vibration is then determined 
by noting the reading of the arc, when it is cut by the same edge of 
the tail-piece on each side of the vertical line,^ The thermometers and 
barometer ai-e read by means of the cathetometer. It is usual to 
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ob^scrve not every coineidcnco, Imt tlio first three consecutive coin- 
cidences, and than the 11th, 12th, loth, then the 21st, 22n(l, 23i*clfand 
so on ; after observing the first two or three, the times of the after 
ccmicidences ca«i be easily computed with snificient accuracy to intiniato 
when the observer should be ready to note them. 

It is intended to have, observations made generally along the Great 
Arc at stations 2'' apart in latitude, and at other points where it may 
be desirable to obtain data regarding local variations in the intensity 
of gravit)^ 

The pendulum expeiiments in this country will afford an indepen- 
dent value of the elUpticity of the Indian arc. It .is also hoped that 
they will throw some light on the existing discordances between tho 
astronomical and geodetic latitudes of the Indian survey. 

The amount of the deflections of the plumb line, due to the Hima- 
layas and elevated table lands to the north of India, have been computed 
by Archdeacon Pratt for the different terminal stations of the Indian 
arcs; but tliesc determinations are so much in excess of the results of 
the survey, that it is evident that the effects of the mountain attraction 
must be in a considerable degree compensated, cither by a deficiency 
of density in the strata to the^^north, or by an excess of density in the 
strata to tho south of the survey stations. 

Now, the pendulum can undoubtedly be made the means of showing 
whether the compensation is to be attributed to either of these causes ; 
for, whilst tho effect of a distant range of mountains on tho vibrations 
would be quite inappreciable, any local variation in the density of the 
underlying strata would show itself most unmistakably ; so that by 
taking observations both at a normal station, and at a few points in 
its vicinity symmetrically situated around it, should there be any con- 
siderable excess or defect in the density of the strata to counteract 
the disturbance due to the mountain mass, the pendulum observations 
would not fail to point it out.* 

* Professor Stokes rcinarks in his letter on these operations : “ Tlie pendii- 
lum no doubt indicates only the vertical ooinponout of tho disturbing forcri, 
I whereas it is the horizontal component in the plcme of tho meridian tliafc afh'cts 
‘ the meastiros of arcs ; at any one station, of course, a* horizontal disturbance 
may exist without a vertical disturbance, and vice vers^ ; but in a systcou 
‘ stations disturbances of tho one kind must necessarily be accompanied by dis- 
^ turbances of the other kind. Indeed, it is theoretically possible, from the ver- 
tioal disturbances, supposed to be known, actually to calculaio the horizontal 
‘ dilurbancos, and that without assuming anything beyond tho law of universal 
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The Indian operations will eventually be combined with those taken 
prcwously with similar instruments in other parts of the world, to 
deduce the tdJiptioity of the earth’s mean figure. Both Sir John 
Herschcl and Professor Stokes have remarked, in their letters on the 
proposed Indian operations, that almost all observations hitherto made 
have b(^en taken at stations either on islands or coasts, so that a series 
alojig the centre of a continent is very much needed. A complete set 
of observations has been already taken hi the Kevv observatory by 
Mr. B. Loewy, wdth the Indian apparatus ; and on the completion of 
the experiments in this country it will be returned to Kew, in order 
that final observations may be taken, to show whether the pendulums 
have undergone any change in the interim. 

It is to be hoped, however, that so good an opportunity will not bo 
lost of extending these observations to stations easily accessible from 
India, though not included within its limits. On this head Professor 
Miller’s opinion may be quoted at length, “ Much would be added to 
the value of tlie observations made at the stations of the Indian 
survey, if, before the pendulums wore brought back to England, 
observations could to be made with them at some other points, especially 
points nearer totlic equator, such, foi^ instance, as the south coast of 
Ceylon, Singapore, or on the coast of Borneo. Another accessible 
point, interesting from being in a long line of depression, where a 
large gravitation might be expected, is Aden.” 

The intention of the Russian government, to have similar obser- 
vations made along the Russian arc, has already been alluded to. 
If, after the return of the pendulums to England, they were to be 
swung at one of the Russian stations, it will be possible to combine 
tile Russian with the Indian operations, and deduce a value of the 
earth’s ellipticity from exclusively Continental observations, extending 
from cape Comorin to tbo northernmost part of Eininark. 

‘^gravitation. Actually to carry this out, would probably require observations 
“ to bo made at stations more numerous than can be thought of, but the fact of 
“ its possibility shows how severe a check pendulum observations are capable of 
‘‘ exercising on the results of geodetic observations.” 
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Boiiai is fi siruill Lilly district lying* very snugly isolated from all 
civilization, Letweeu SaniudaL the wildest part of SingLliooni and the 
Tiibiitiiry Mehals of Keonjlnir, Pamra, and Gaiigpore. It is 5S miles 
in greatest length from east to west and 37 miles in greatest breadth 
from north to south, with an area of 1,297 square miles. It is for 
tlie most part a mass of uninhabited hills, only ^dth of the whole 
being under cultivation, but about its centre, on both banks of the 
Brahmini river, which bisects it, there is a beautiful valley containing 
the sites of upwards of twenty good, and for the most part cotermin- 
ous vill^es, the houses well sheltered by very ancient mango and 
tamarind trees, with a due proportion of graceful palms. The tal and 
date appear to grow very luxuriantly in the valley, and sugar-cane 
thrives there. Many of the villages lie close to the river and their 
luxuriant groves meet and form long undulating lines of high and 
well-wooded bank. On all si<les, at the distance of a few miles, are 
lulls, some nearly three thousand feet above the level of the v^dley, 
and thus a very pleasing and varied landscape is disclosed at cveiy 
turn of the broa<l and rapid rock-]>roken stream. 

1 
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Tlio Eraliiuini river in its progress from Gangpore has forced fits 
way tlirough the barrier of hills separating the two districts, and 
enters the valley I am describing, after a course of eight miles through 
a heaiitifiil glen, in a succession of rapids and loughs, tlie latter n; war ru- 
ing with alligators. The short-est route from Gangpore to Bonai is by 
a iiiggfHl path through this pass ; but is only practicable in the dry 
weather. ^ 

Bonaigurh, where the Rajah resides, is in the valley, occupying a 
bend of the river in latitude 28^' 49' N. and longitude 85'^ B., being 508 
feet above the sea level. It has the river on three sides, and is sur- 
rounded by a mud wall and moat, witliiu which are about 150 houses, 
including those of the chief, his court-house, and jail : the village 
altogether, inside and outside the gurh, contains about 300 liouses, 
hut nothing that can be calhnl a bazar*. The inhabitants are the 
Brahmins and other retainers of tire Rajah ; his own family, including 
most of the collateral branches, legitiniate and illegitimate ; people 
practising trades — workers in brass and pewter, p(4ters, weavers, 
smiths ; and jreojde of low caste, Gonds, Pahans, Ghassees and Domes. 
Ooriah is the language spoken, and the costume and customs followed 
are tho^p of the Orissa provinces. This includes a lavish use of 
saffron in their ablutions, hair neatly di’essed with silver ornaments, 
and a general tidy appearance. They liave good features aird rather 
fair complexion. The young girls, till they attain the age of puberty, 
are very scantily dressed. The only garment usually worn by them 
is a “ kopin” — a scarf, round the loins and between the legs. This is 
national and classical, as we find from the images of the oldest temples, 
^that it was the favourite costume of the Hindu goddesses, who thus 
enjoyed the full play of their limbs. The young people of both sexes 
are fond of adorning themselves with wreaths of bright yello^ flowers. 

There are 217 inhabited villages in Boiiai, and from the number of 
houses returned by the to])ographical survey recently completed, the 
population may be estimated at fifteen thousand six hundred souls. 
About one half of the agricultural population is of the “ Bhooya’* 
caste or race. They are doubtless the earliest settlers, and it was from 
their hands that the ancestor of the present Rajpoot Rajah first ob- 
tained his insignia as chief. The Bamra ‘and Gangpore Rajahs are 
reported to have in the same manner derived their Chieftainships from 
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the Bliooya ahovighies, and when a succession to the Raj takes place 
in* any of th(5Se districts, the acknowledged head of tho Bhooya clan 
goes through a cau’enioiiy of making over to the new thief the country 
ai^d the jieoplc. The person who claims this prerogative in Bonai is 
titulafly called Sawunt/’ He holds, at the very trifling quit-rent of 
Rs. 18 a year, twelve villages with their hamlets, and claims to he the 
hereditary Dewan of Bonai, hut the chief neither employs nor acknow- 
ledges him as such. Tliere are two other similar tenures with the 
titles of ^ Dhnnjmt’ and ‘ Mahapater,’ and subordinate to them are 
certain privileged heads of villages called Naiks. Under the Sawiiiit, 
Bhnnput, or Mahapater, the subordinate oflicers of the Bhooya milliWy 
— all the able- bodied males of the tribe are bound at the nupiisitioii 
of the chief or of the Government, to turn out for service fully 
armed and e(jnip[)ed. There are no military tenures in the hands of 
people of any other caste. The Bhooyas thus have great puwer in the 
little state. Nor is it only in consequence of their bciipg thus orga- 
niz(‘d as a military body ; I find they have also charge of the oldest 
tem])les and shrines, and discharge the duties of Levites to the exclu- 
sion of Bi‘ahmins. Yet the temples are dedicated to Hindu gods. 
Whatever tlunr origin may be, tho Bhooyas are now completely Hin- 
duized. Tluiy have no peculiar language or customs of .their own. 
In Bonai and the soutliern parts of Gangpore they speak Ooriah. In 
the northern parts of Gangpore and Jushpore, Hindi. They are a 
dark-comj)lexioned race, with rather high cljeek-bones, but with 
nothing else in feature or form to distinguish them as of extraneous 
origin. According to their own traditions, tliey wo, re once a great ])eo- 
ple in Eastern India and had a king of their own, but were dispersiul 
by invasion fi*om the west. They are now found in all the districts 
betva'en Cuttack and Behar, but they are most numerous in this and 
the adjoining estates, and here may be found the most civilized and 
respectable and the most primitive of the family. While in the low- 
lands, they dwell in villages, clothe themselves decently, and otherwise 
follow the customs, adopt the manners, and, I may add, the intriguing 
nature of the more civilized Braliminical races. In the liills of Bonai 
they are found as naked, as simple, as truthful and unsophisticated as 
the wildest of the Cole tribes. There are a great number of Bhoo> as 
in the Singbhoom district, and it is said that tliey Avere driven out of 
the west portion of it, by the advance and spread of the Luika Coles, 
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Tlic Bliooyas call tlicmselves ‘ children of the wind' ‘ Pawiin hnns/ 
this would establish their affinity to tlie Apes, as Hunooman is called 

Pawun-ka-pootf” the son of the wind.* 

Tlic Bonai iiills shelter some thousands of the race cominoidy called 
Coles, who all represent themselves as having at some period’' emi- 
grated from Singbliooin or Chota-Nagpore. They have not benefited 
by th(i change. Their Iwethren on the Ch<)ta,-Nag[)ore plateau and in 
the plains of Singbhoom arc bett(!r off ai|d better btoking. The emi- 
grants must b(‘ the most unimju-ovable of the rjice, vho, finding that 
the old country is becoming too civilized for them, fly from the clear- 
ances they have made, hide tliemselves in the hill forests, and relapse 
iiito the condition of savages. 

Atnongst the races of Bonai yet to be noticed, are the Kolitas, a 
very enterprising and respoetablo class of cultivators, that are found in' 
thes<‘ regions, Sumbidpore, and strang(‘ to say, Assam. 

A very large proportion of the purely Hindu pait of the Assa- 
mese population are Kolitas, and in acicounting foi’ the different races 
that are found in that piovince, the antecedents of the Kolitas have 
always been a difficulty. They have none of the peculiarities of the 
ImhnChinese stock. They arc considered, in Assam, as of very [)ure 
caste, next An dignity to Kaists, and arc on this account mneh in re- 
quest amongst th(‘ higher classes as house servants. Auotlicr difhenlty 
in Assam was to account for what was called tlie Bliooya dynasty, of 
which traces arc found all through the valh^y, and it is recoided in 
their history, that the north Laid; of tlie Brahmapootra above Bisli- 
iiatli was known as tin; (‘Oiiiitry of the Ihirra Bhooya, long suhstHpient 
to the subjugation of the districts of tlu'. sontherii hank hy the Ahoms. 
It ^ippears to me, that there is a strong reason for supposing that tlie 
purely lliudu ])ortiou of the Assam('se Sudra ])opuktion was ojigiually 
from this part of India. There is, in idiom especially, a sti'ong idscm- 
hhiuce hctw('en the Assamese aiid Ooriali languages, and though the 
Ooriali written cliaracter did not take root in Assam, this may ho 
owung to all the priestly families liaving heeii introduced finm Bcmgal.f 

* Tlicy very probably forinod a divi.^doii in Rama’s army, liciico tlicir adoption 
of IIuTiooman’s ]) 0 (ligroo, and tboir voiioraHoii for “ Maliabir.” 

t In a pnper in tho Asiatic Socioty’.s Journal for June 1848, tlio Assam 
Kolitas are described by Col. IJaiinay as liaving the high and regiiJar featnros 
of the Hindu, and many (if them with tho grey eye *tliat is frequent]}^ found 
amongst the B,ajputB of VVest(?rn India. # 
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The appearance of tlio Bonai Kolitas rciiiliulod me very miicli of tlio 
Assam Kolitas, and 1 may mention that Bam Cliundcr, tlie sev;entli 
Avatar, is tlic favourite object of worsliij) with both.* 

%()f the mineral and otlier rosourees of Bonai, 1 have not much to 
say. Iron is irrodnecd, but the hills are for tljc most ])art (piite unex- 
plored, and their riches, if they possess any, unknown. The pojnila- 
tion, with so much room for ex])ansion, does not increase. There are 
deserted villa, <^e sites, and what are lunv small hamhds a])j)ear to 
have been at <ane time larij^e viJla.iL*’(*s. The cause is not a])])arent, as 
th(‘ ])eoplc of the more civiliz(‘d class are W(‘ll to do and content, and 
rent, is V(‘ry low, and as in all the Tributary IMchals, lixc'd. It is 
its. 12-8 for a liidl of 17 khumlees. Nevautheless the child tells me 
he is obli^'cd to grant all manner of extraneous indulgences to his 
ryots to induei' them to remain. 

Wild beasts are very numerous, and in their ravages lies one great 
difliculty that \illages bordering on or in the jungles have to contend 
against — the ryots complain not of loss of life but of the desti'iiction of 
crops. Tlu'y say they have to raise grain for the beasts of tin? forest 
{i,s w(‘ll as for their own families. On this account very little cotton 
is cultivated, though the soil is well adapted for it. 

The store of SjU ti]]d)er in Bonai is immense, but the if^olated and 
almost inaccessible position of the forests will prevmit their being 
utilized for yi'ars to come, except for the resin, to obtain which, so 
many noble trees are girdled and killed. Together with the Sal, ai’o 
found vast tpiantities of the Asan tree on which the tussi'r silk-worm 
feeds, and a considerable cpiantity of the Avild tusser is (exported from 
Bonai, but it is not much cultivated as the mass of the ])npnlation 
look u])on it as an im[)ure or unorthodox occupation, and none* but 
p(‘o])le of the loAvest castes, the llomes, (Ihassees, Pahans and (londs 
practice it. (The Gonds are out of their element in Bonai and are 
thus classed.) 

AW meet with n(' rtajj)oot or Khettrce family except that of the 
chh'f. Nothing can be more absurd than the tradition handed do^vn 
to account for this poss(?ssion of power by one Khettrce family over 
an alien population. The Nagbungsi family of Ohota-Nagj)ore admit 
that they are sprung lyom a child found by and brought up in a, 
Moondah”'^ family, and that this child avhs made chief of the vvlmlc 

* Ki)h\ 
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Moondah race. It is I think higldy prohahlo that the chiefs of Eonai 
and Gangpore wore originally Bhooyas who l)econnng leaders of their 
people and Kajahs, and allying themselves hy marriages with other 
Rajahs were gradually admitted into the fraternity of Rajpoots or 
Khettrecs. It may he said indeed of both of them, that the inter- 
marriage with families of better certified Khettree d(‘scent has not yet 
obliterated their Bhooya lineaments, for they bear a very remarkable 
likeness to that race in feature. I 

Ganopore. 

This is a very extensive estate lying between Chota-Nagpore, Jush- 
pore, Oodeypore, Sumbulpore, Bamra, Bonai and Singbhoom. It is 
Jcidney-shaped. Its greatest length from east to west is al)ont 97 
miles, and in brcnidth from north to south it varies from 15 to 50 
miles. The topographical survey of the cstabi is not yet coniplet(’ and 
its area cannot tlierefore be computed with accuracy, but 1 estinnite it 
at double the size of Bonai or about ^>000 scpiare miles. Of this ai'ca 
not more than a tenth is under cultivation. 

Tlie 8unkh and Koel rivers from the plateau of Chota-Nagpore, 
unite near Gurjun in Gangpore and form tlui Brahmiiii. The Ecb, 
another river of some magnitude, flows through Gangpore south on its 
way to the Mahamiddee. The ordinary h;vel of Gangpore is about 
700 feet above the sea; tlie In’ghest hill yet noted by the to])ographieal 
Hurvc'yor is 2,240, not much above the general level of the Chota-Ntig- 
pore plateau. The descent, hoAvever, from the jdateaii to the ordinary 
hwel of Gangpore is gradual, and tlawe is a tolerable road. As in 
Bonai, the majority of the population are l^hooya, and tln^y were no 
doubt the first settlers. All the zemindars under the Rajah are of that 
race, and hold their estates as fiefs at low fixed rates and terms of ser- 
vice. Oonseipiently the Rajah is under the necessity of adopting a eon- 
ciliatory jioliey towards some of them at least. Tliere are gerterally 
one or two in opposition, but fortunately for the Lord Paramount, the 
great vassals are too jealous of each other readily to combine. The 
largest estate is held by the vassal who hears the title of Mahapater. 
It borders on Singhbhoom, extends to the Brahmini river and com- 
prises 100 villages for which the Mahapater pays only Rs. 200. This 
part of Gangpore was at one time more densely jiopulated than it is 
at present, but all the more peaceably disposed of tlie <.dd iuliabitants 
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iliclnding, it i.s said, several colonies of Bralnnins, were slanghtered or 
drivcni out of the country by the Lurka Coles. To the south, auotlier 
great vassal, under the title of Gurhoutea, holds the Hemzeer estate, 
?bnsisting of* 84 villages, and an unlimited run of hill and forest. 
Gungadhur tlie Gurhoutea, boasts that he can travel twenty-four miles 
in a direct line over his own ground without seeing a human habita- 
tion, all through hill and forest, which, united to enormous tracts of 
hill and foi'ost of llaigurh and Sunibulpore, forms perhaj)s the most 
extensive uninhabited region in all India. The tliird of these vassals 
has his estate on the north-w(;st of Gangpore and holds the passes into 
the country from Jushpore and Chota-Nagj)ore. This estate is in 
advance of tin' passes, and looks as if it had been filched from Jush- 
,pore, to which from the geographical featui'cs it ought to belong. 

The chief is of the ‘ S(*(‘kur’ family and claims eonnectionship with 
the Kajah of Paehete. His ancestor the first Rajah of Gangpore, was, 
we arc told, invited by the Bhooyas to take charge of their country; 
from which, it is said, they had just expelled a Rajpoot family called 
the Kaiserbims but as I stated above, I think it more probable that 
the ruling family ai’o descended from the original Bliooya chiefs. The 
traditions, assigning to them a nobler birth, are founded on the suj)- 
positioii that the Rajpoots or Cshetryas were the ojily class cpialified 
to nde, that where there was no one of this class over a nation or a 
people, the Guddeo” was vacant, and a Cshetrya had only to st(‘p 
in and take it. The Cshetryas must have, wandered about like knights- 
errant of old, in search of these vacant Guddees, as wo do not find in 
the country any descendants of the followers whom they must have 
had, if they came in other fashion to oust the native chiefs and seize 
the country. 

It was admitted to me that until these Tributary Mehals came 
under British rule, a human sacrifice was offered every third year 
before the shrine of Kali at Suadeeh, where the present Rajah resides. 
The same triennial offering was made in Boiiai and Bamra, Bhooya 
pi iests officiating at all three shrines. This fact appears to me to bo 
confirmatory of the theory that the Hindus derived from the abori- 
ginal races the practice of human sacrifices. 

In the above named districts, the pi*actice of widows going suttee” 
was also generally followed in the family of the cliiefs and in Brah- 
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min families, uji to a recent date ; many of tlie graiidmotliers of tlm 
])resejit generation of cliiefs and Bralimins having so distinguished 
tinnnselves. One man was pointed out to me as liaving hist Ids mother 
liy tlie riti; of suttee. He would not say ‘ lost lie no doubt regards 
her as canonized by the act. 

A ratlier romantic story of a suttee that occurred some fifty years 
ago in (rangpore is related. 

A Brahmin took a dislike to a girl he ha<l^ just married, and turned 
her out of doors, a wedded maid. 8he took refuge; with her jiarents 
Avlio were ])oor, and who soon after died, leaving Inn* destitute ; then 
she Avandered from vdllage to village subsisting on alms and leading a 
wretched widowed life. Tier husband married a second time, and sons 
and daught('rs were born to him and grew up about him, and in the, 
fullness of y(;ars Ik; died. His second wife had ])rec(Mled him, so his 
corpse Avas placed alone on the funeral pile, and the torch was about 
to he a])plied to it, Avhen a ])oor emaciat(Ml and meanly clad female 
ste])[)(‘d foi'Avard, and as the first, the faithful and only surviving Avife 
of th(‘ deceased, claimed the right of suttee. Her request AAars com- 
])lied Avith. Bath(;d, anoint(;d, clothed, and adorned with (lowers like 
a bri(h;, she ascended the pile and clinging to the corpse of the hus- 
band who had so cruelly discarded her, and for the first time in her 
life fianies arose and their ashes Averc 

mingled together ! 

There is no doubt still a strong sentiment in favour of suttee in the 
Tributary Mehals, and States under natiA’e government. Its prohibition 
has not been long enforced in the eastern parts of Rcaa^u. Not long 
ago, in that territory, on the death of a Brahmin, his widoAv, notAvith- 
staiiding the prohibition, Avas so vehement in her desire to join her 
husband on the pyre, that her relatives as the only method of restrain- 
ing h(‘r, Jocled her up. When the ceremony Avas over they proceeded 
to release her, but found that her spirit too had fled. She had attained 
her object, as my informant declared, by a special interposition of 
Providence in her behalf. 

Proceeding north-west from Nugra and the banks of the Brahniini 
river, you enter the Nuagurh division of Gangpoie and come to 
Jiainggurh, near the (*oiifluence of several strean>s, Avhich Avas once the 
capital and promises to be so again, as the present Rajah is just iioav 
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liuililiiig there. It is very prettily situated, and tlie gmli on a little 
kfll in the centre of the valley has a coniiuanding position, hut I.fear 
it is not a healthy site, from the nuinher of enlarged lipleens and cases 
o4 skill-disease 1 observed amongst the people. There arc many tine 
t)ld vniage sites in Nuagurh, now occupied by impoverished sij[uatters, 
mostly Oraons from Chota-Nagporc. 

The old inhabitants have died off or removed to more civilized and 
securer regions further south. Tlie shabby huts of tlie scpiatters hud- 
dh'd together umler the sliade of the grand old trees, the monuments 
of the more civilized race that preceded them, look as much out of. 
pla(.‘(i as mud cabins in a stri'et of palaces. The Rajah and other 
zemindars give these new settlers, when they first (amie, three years of 
ahsoluto immunity from ilemands of every kind. In the fourth year- 
they are called on to pay a light assessment. It is difficult to describe 
on what principle it is imposed, but in old settled villages of Oraons 
it does not amount, including rent and contribution, to more than. 
Rs. 1.-S per house or family. The soil in this part of Gangpore ap- 
jiears very fertile, and there is still available much of the slightly 
swampy, rich -looking land, that gives the best crops of rice. I find 

Sirosha” now^ in flower, growing in great luxuriance. It is sold Inu’o 
at one niaund for the rupee. 

Tlie Coles are evidently a good pioneering race, fond of new clear- 
ings and the luxuriant and easily raised crops of the virgin soil, and 
have const itutions that thrive on malaria ; so it is perhaps in the best 
interest of humanity and cause of civilization that they he kept mov- 
ing by continued Aryan jiropulsion. Ever armed with how, arrows 
and ])ole-axe, they are prepared to do battle with the beasts of the 
forest, holding even the king of the forest, the “Bun Rajah,’’ that is 
the tiger, in little fear. Mixed u[) with them are numhei's of the 
Kherria tribe, who are as yet a mystery to me, and I will say nothing 
nioi*e about them till I learn more. I am assured that they have no 
at'fiuity with cither Mooiidahs or Oraons, i. e, with tliose who are 
generally called Coles. 

Borgaon, near the Mahaheer hill on the borders of Bamra, is the 
largest village Gangpore possesses on this side. It contains 160 houses — 
’ 20 of Brahmins, 20 of ‘ Telis,’ oil- pressers, 22 of various Himlii 
Ooriah castes, and the remainder Oraons and Klierriahs. The two 
2 
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latter coming in contact with Brahmins, have at once snccunibed and 
become tlicir fann labourers. It appears to make little difference in 
the condition of Oraon emigrants, whether they are farm servants or 
farmers on their own account : they have the same wretched huts, scanty 
apparel, and generally nneared-for appearance, as if they had in despair 
giv(m uj) all ideas of rendering themselves attractive; but the wonder 
is that they remain in this depemdent position, when they can get land 
on such easy terms and become farmers diemselves. 

The village pays direct to the Bajah a rent of Bs. 34, magun or 
contribution Bs. 34 I, and 64 maiindsof rice. The price of rice is from 
one maund to two maunds for the rnjxio. On births, deaths and mar- 
riages in the Rajah’s family, the villagers arc calletl on for additional 
contributions, and when that family, as it is just now, is a large one, 
the extra charge comes to from Bs. 30 to 40 a year. The total demand 
is therefore about Rs. 160 a year, and from the extent of land under 
cultivation, I do not think this would amount to more than 3 annas a 
beegah on the cultivated area. It is evidently a very old village site, 
surrounded by extensive groves of mangoes, and with several tanks of 
veiy insalubrious water overgrown with water lillies. Hills are seen 
on all sides, but the most remarkable feature in the landscape is the 
great Mahabeer hill ; a mass of rock tilted up, and shewing towards 
Borgaon, an uneven wall of disrupted ends, forming a cliff of fantastic 
outline, nearly 2000 feet high. 

The tutelary deity of this hill is a favourite object of worship with 
the Bhooyas, and is more or less revered by all the country. The top 
of the hill or rock being difficult of access, IMahabeer has studied the 
convenience of his votaries, and entered an appearance down below in 
the form of a stone, in a sacred grove or ‘ Surna’ at the foot of the 
hill. The idea of a ^ Surna’ is pretty and poetical. It is or ought to 
be a fragment of the primitive forest left when the first clearance was 
made, as a refuge for the sylvan deities whom the clearing might have 
disturbed. The best villages and most thriving p)rtion of the popu- 
lation in Gangpore are found on both banks of the Eeb river, as we 
approach the boundaries of Sumbiilpore. Here the very industrious 
and respectable looking caste called Agureahs are first met with. They 
are found in Gangpore, Sumbulpore, Raegurh, Raipore and Rutten- 
pore. Tlicy number about 5000 in the three first places named. 
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According to Iheir tradition, they are called Agurealis from having, 
ageB ago, come from Agra. ^ 

They were a proud Cshettrya or Khettrec family, a stiff-necked 
^neration, aial refusing, when making an oheisance, to how their 
heads, the Rajah lowered some of them summarily by cutting them 
off. They therefore left Agra and wandered south through Central 
India till they came to SumbulpOre, and eventually settled in these 
regions. Accptiring hinds, and determining to devote themselves 
entirely to the tilling of the soil, they divested themselves of their 
paitas” making them over to the Brahmins, and no longer styling 
themselves or being styled Khettrees, they became known as Aguriahs. 

They hary ihHr dead, and for this departure horn the usual custom 
o/ Hindus, they can assign no specific cause, but that they gave up 
the practice of incremation when they resigned their pretensions to be 
esteemed Khettrees. They nevertheless now profess to be Yishnoovis, 
divided into two denominations, ^ Ranianuridyas’ and ^ Kubeer puu- 
Ihees.’ The Vishnoovi doctrines they have probably taken up, since 
tiieir migration to tracts bordering on Orissa and approximating tlie 
great fane of Jnggernath. They say they gave up the worship of 
Kali wlum they resigned their ‘ paitas’ and took to the jdough. It is 
l)robable that they were Boodhists, obliged to leave the Gangetic pro- 
vinces for refusing to conform to Brahmiiusm. 

Their physique decidedly supports the tradition of their Khettri 
extraction : they are distinguished amongst the dark, coarse -featured 
aborigines of this country, as a tall, fair, rvcll-madc and handsome race, 
resembling the Bajpoots in eveiy thing but swagger. That went with 
the ^ paitas,’ as a farewell offering to Kali. The women, who arc not 
very jealously secluded, have good features and figures, and a neat and 
cleanly appearance. 

The latter are subjected to no field labour, their sole business being to 
look after the domestic arrangements, to gin cotton and to spin. They 
do not weave. Their spun thread is made over to the weavers, who 
are paid in land for their labour. Their villages, laid out in streets, are 
comparatively well kept, and their own houses in these villages sub- 
, staiitial, clean, and comfortable. Munguspore, near the Sumbulpore 
boundary, is, I think, the largest. It contains 200 houses, those of 
the Aguriahs occupying the centre of the village, surrounded by huts 
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of Cok^H aiul others of the prinutive races, wliosc services they liave 
socfired as their Jfarin lahourers, and who are not allowed to hold lands, 
hut are paid for their labour at the rate of three seers of dhan per 
diem, and a modicum of clothing doled out annually. » , 

The soil in this part of Gangpore is exceedingly rich, producing 
magnificent crops of sirosha, sugar-cane, and tobacco, besides the staple 
rice. The plants of the country tobacco grown by the Aguriahs are 
the finest I ever saw, and they grow more cytton than they require for 
their own use, though they do not stint themselves in raiment. I am 
certain the soil and climate is well suited for the finer kinds of cotton. 

Proceeding north up the Eeb from this, the Arabia Felix of Gang- 
pore, we came again upon untidy Bhooya villages, and their patches of 
cultivation, separated by miles of the monotonous Sal forests, and there 
is no change in the features of the (country oi* the poj)ulation, till we 
come to the estate of Bhugwan Manjee, wliich, as above nientiojied, 
does not appear as if it belonged to Gangpore, as it is separated by a 
^arlg(^ of hills, and approached by a very nai'row and difficult pass. We 
are still amongst Bliooyas, but here they speak Hindi instead of 
Ooriah, and the peculiarities of Ooriah costume and decoration are 
rarely met with. 

JusnroRE. 

The small state of Jushpore, tlumgh specially mentioned as a cession 
to the British in the agreement taken from A})pa Sahib, after bis 
defeat at Sctahbiildee in 1818, lias bitberto found no place in any pub- 
lished map. In the very latest issued W“rom the Survcjyor General’s 
office, a few scattered villages of Juslipore are insertiMl as if contained 
within the boundaries of Bugoojah, hut the name of tlie estate is not 
given, and the chief town, whcie the Ilajah now lives, is not down. It 
is singular hoAV old the information must be, from whicli some names 
have been inserted on the maps of the unsurveyed parts of India. 

Konkale appears in large letters in about the centre of the tract 
which should he called Jushpore. It is now an insignificant handet, 
but there is the trace of a fort, where resided an ancc'stor of the 
present Ilajah. The present capital, Jugdi spore, is about tAvo miles to 
the north and Avest of it. 

Jushpore is hounded on the north by Bvirway of Cliota-Nagpore ; 
south hy Gangpore and Oodeypore ; east by Chota-Nagpore ; and Avest 
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1)^ Sirgoojah. It is about 50 miles in longtli from north to south, and 
v]0 in greatest breadth from east to west, and may comprise about 
1000 s(|uare miles. It contains upwards of 200 villages, exclusive of 
t1^^ hamlets or^dtdached hilts of migratory hill savag<}s; the population 
is about 30,000, and the total income of the llajah from all sources 
may be estimated at about Ks. 6000. With this moderate income he 
maintains a very becoming state, and so rules as to be greatly belovmd 
by all his peojile. 

Jushpore is about equally divideil into highlands and lowlands, 
M)o])ur Ghat’ and ^Heth Ghat.’ The highlands consist of a mag- 
nificent plateau, a continuation of the great tableland of Obota-Nag- 
pore, averaging u]nvards of 2000 feet above the levx'l of the sea, aiid 
fjiiiged by bills, vising in places 1000 feet higher. The lowlands lie 
in steppes descending towards the south, broken by low ranges of hills 
isolated bluffs, and masses of granite, sometimes semi-globxdar in form, 
and without vegetation, hare and round as an old man’s bald pate, 
and lienee tlui most conspicuous of them is called the ^ Boora.’ 

The Eeh river has its sources in the Jushpore highlands, and grows 
So rapidly into a respeetahle stream, tbat when it reaches the brink of 
llie plateau, it bounds into tlie lowlands with a roar tbat is Inuird 
for miles. It is, shortly after, joined by another stream, the Maini, 
which also rises iu the Jushpore heiglits. There is a story that, years 
ago, an invisible s})irit in a visible light canoe aseemled the Keb, wati‘r- 
fall and all, to its source, and there the boat is still waiting for the 
spirit’s return. I did not see it. 

It is also calh^I the ‘ Ileera’ river, as diamonds are found in its bed, 
and it is probably the source of the diamond stores of the Malia 
Nuddee, as I understand that none liave been found above the con- 
iiueiice of the two streams. It is auriferous, and from time immemorial 
its sands and deposits have been explored by hereditary gold- washers, 
called Jhorahs.” These gold- washers do not, however, confine tlieir 
operations to the bed of tlie river. They find it more profitable to 
penetrate the soil some distance from its banks, and on both sides you 
find tracts hoiiey-comhed with shafts, sunk by successive generations 
of gold seekers. 

These shafts arc from. 10 to 30 feet in depth, ami three in 
diameter. The Jhorahs excavate till they cut through the npjK‘r 
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stratum of vegetable mould and the red soil beneath it, and come 
to 41 layer of pebbles and fragments, chiefly of quartz, forming a 
dirty damp gravel ; this they remove and wash. I have watched 
their operations close along the banks of the river, and at soKie 
miles distant from the stream, and the process and result was much 
the same in both places. Near the river, live pits or shafts had been 
recently sunk by as many families of Jhorahs, for they work in 
families, women and children assisting. IJhoy had one washing trough, 
called a ^dooiii,’ to each family, and thcAvasbing commenced in my pr(‘sence. 
The stuff selected is either of a dirty drab or of a reddish colour, with 
ocjcasional small white spots, little balls of particles of decomposed 
f(ilspar, adhering togi'ther from moisture, and drying into powder. 
The Jhorahs regard these white spots as the surest indication that the 
gravel contains gold. The stratum of gravel which they were working 
on this occasion was not more than a foot in depth. It rests on 
decomposed granite, which crumbles when taken in the hand, and the 
gold-washers assured me that this contained no gold, but I insisted on 
having some of it washed, and found their statement not strictly cor- 
rect. It contains gold, but is less rich in the mineral tlian the gravel 
n-bove. Wlien the gravel imniediatrdy under the shaft is all removed, 
they scoop out from the sides all round, as far as they dare venture to 
pemetrate laterally, and in this way sometimes connect the shafts, but 
they take no precautions, and sometimes, going too far, have to be dug 
out, not always alive ! There appear to have been several accidents of 
the kind, but with all this danger and labour, the pursuit docs not 
return sufficient to support them, and they are farmers as well as gold- 
washers. 

. They are greedy and reckless in taking advances, trusting much, no 
doubt, to the facilities their remote situation gives them, of evading 
payment, and some of them are enormously in debt. One man was 
pointed ont to me as owing Rs. 1000 I He grinned as the sum was 
mentioned, as if exulting over his victim. The greed for gold and the 
gamhlipg nature of the pursuit is surely a great corrupter of human 
nature, for in the midst of a population generally remarkable for 
honesty, truthfulness and simplicity, these gold-washers are menda- 
cious and unscrupulous rogues. 

Some years ago, a -trader came amongst them whilst they were at, 
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work, accompanied by his wife, hoping to obtain some return for the 
advances he had made. He dunned and womed them, and to get ^ rid 
of his importunity, they knocked him on tlie head ftnd popped him 
inio one of the 30 feet shafts, where he was told to seek gold for him- 
self ! The unfortunate woman was similarly disposed of. The erinio 
was, however, brought home to the delinquents, who were all transported. 

The yield of these pits in gold is of course very uncertain. The 
out-turn obtained in my presence from the five pits, in about four hours^ 
would not have given to the individuals employed^ more than half an 
anna a head, but they admitted that they sometimes obtained as much 
as half a tolah of gold from one ‘ dooin’ in a day, and this woiihl 
give about lls. 2 a head to tlie hands employed, and make up for many 
blank days. From their mode of washing, there must be great waste. 
l*observed it is only very palpable particles of gold that are retained. 
The grains ar(i iiTegularly shaped, with sharp angles, and do not 
appear to have undergone any disturbing process since tliey were 
evolved from lh(iir original matrix. There is no indication of flatten- 
ing or rolling out. 

The northern portion of Jushpore, bordering on Burway and 
Sirgoojah, is a wild mountainous region called Khooria, inhabited 
chiefly by Korewahs ; some, utterly savage and almost nomadic ; 
others, somewhat more civilized, living in villages ; but all invariably 
armed with bow and airows and a battle-axe. 

In 1818 when Sirgoojah and Jushpore were ceded to the British 
Goveiiiment by Appa Sahib, the chief of Khooria, himself a Kore- 
wah, and claiming to be hereditary Dewan of Jushpore, was in rebel- 
lion against his Ilajah ; and for several years, by savage raids at the 
head of his Korewahs, both on Sirgoojah and Jushpore, gave much 
trouble. In one of these expeditions, his son Muiiiar Singh was cap- 
tured and detained as a hostage by the British authorities till the 
death of the old chief, when a reconciliation was eflected between the 
Bajah and Muniar Singh, who was restored to his possessions and 
hereditary office. The policy adopted on the occasion has proved very 
successful : the dewans Korewahs have ever since conducted themselves 
peiiceably. 

Having expressed a wish to see some of the wild hill Korewahs, 
the present zemindar of Khooria, a nephew of Muniar Singh’s, ap 
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])oar(M] ill (.•amp with /urty warriors of tiic tribe. TJieir costuiiK^ was 
iiothin^iii ])articiilar, except that Ihtyy had very shaggy Iieads of liair, into 
■whicli theii' slortf of spare arrows were stuck by the liarbs. Tliey eacli 
taiiri(Hl in one Jiaiid a very powerful bow and two or three arrows, a>,vl 
ill ihe oth(‘r the gleaming long edged battle-axe of the country. The 
arrows are carefully made with flat bright heads of iron, 9 inches long 
and in breadth, with long barbs, the edg('s and points all cai'efnlly 
sharpened. These are attacthed to light r^-ods, the other ends of which 
are neatly spirally feathered. 

The men were niostly short of stature but with well knit muscular 
frames, springy and enorg(itic in action, Ixdter looking and of lighl(n' 
oom])lexion than the Oraons of the plateau. There was no nunark- 
ablo protuberance of the maxillary ])rocess(^s nor lowness of forehead. 
Those who wiu'e old eiiougli had b(‘ards and inoustaidics. They eviuc(ul 
no timidity, but immediately on seeing in<', gruhly vocihn'ated that 
tlniy had had nothing to eat all day, and they wantcnl immediately, 
rations of rice, (htl, oil, salt, tobai^co and />///, and expt'cted as tlnw 
had come so far to see me, that they were each to be presented with it. 
capj a coat and a nnust cloth . 

I placed a small eiirtlnm pot on a peg, and offered it as a mark to 
those amongst them who wished to shew their skill in arcliery. In 
great exei lenient, all eagerly volunteered, bows were instantly strung, 
ami Ibougb they did not once hit the small targid, tln^y all plantijd 
tlieir arrows close to it, and a man in the same position would not 
liave escaped. I tried tlnmi afterwards at a tree at 40 yards, and almost 
every arrow told. Tlieir hows are very ]K)werful, and arrow after 
arrow was delivered with a force and rapidity that made one feel a 
very profound respect for this, onr once national wea])on. In bush 
warfare it is move formidable than the inateldock, and I do not doubt 
that tlie Korewahs could render a hostile entry into their country, 
a difficult and dangerous task. 

There is every point of rcsemhlanc^e between them and tlie wilder 
section of the Liirka Coles, and so little do the languages of the tw(.) 
tribes differ, that my slight actpiaintanee with that of the (khes, enabled 
me to understand wliat the Korewahs, on first a])pcaring, wore demand- 
ing ; and a Cole chaprassee of mine kept up a conversation with tlnmi. 

It is almost uuueccssavy to seek for further proofs of ailiuity, but they 
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are to be found in the identity of many of their customs. Their 
sacrifices in cases of sickness, their songs, their dances, their mo(^e of 
disposing of the dead — all these shew them to be of kin to the ‘ Ho’ 
04^ Lurka of Singbhoom, the Moondahs of Chota-Nagpore, and to 
the Sonthals. Tt is not possible to trace the similitude through all the 
relations of life. The Singbhoom Coles live in large communities 
and have an organization unattainable by the hill Korewahs, who prefer 
to dwell apart. Kxcept on great occasions, when there is a ‘ gathering 
of the clan,’ the Korewah has only his own family to think of and 
associate with. The head of the family is chief and priest — the god 
to whom he sacrifices, the spirit of his father. 

Tlie Korewalis are found also in the wildest parts of Sirgoojah, and 
in the ranges of hills between Sirgoojah and Palamow. Many of them 
have abandoned their free mountain life, and have formed settlements on 
the skirts of hills, near villages ; and where this is the case they appear 
to be losing their own language and peculiar habits, and becoming 
Hinduized. 

The Hill Korewahs live in wretched little detached huts, in the 
midst of the patch of hill for^t they have partially cleared and are 
th(‘n cultivating, shifting every three or four years as the ground be- 
comes exhausted. They cultivate very little rice. Their crops con- 
sist of pulses, millet, pumpkins, cucumbers,* melons, sweet potatoes, 
and yams. They also grow and prepare arrow-root, and there is a wild 
arroAV-root which they use and sell. The grain they store for winter 
use is secured in small parcels of the leaves of a plant called ‘ muhoo- 
lain,’ sown together by fibres of the same, and these parcels they 
bury. The grain thus preserved remains for years unimpaired. They 
have no prejudices in regard to animal food, and they drink freely 
of an intoxicating beverage prepared by themselves from millet. 
They are as devoted to songs and dances as the Moondahs and Sbn- 
thals, and have the same steps and melodies. They bury or bum their 
dead, whichever they find most convenient, but the practice of mark- 
ing the spot where the body or ashes are deposited, is common to both. 

The Khooria Korewahs resort in large numbers to an annual fair 
held at Muhree on the borders of Sirgoojah, and give in barter for salt 

* They have a gigantic cucumber about a foot and a half in length and 
ten inches in diameter ! 
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and other nocesHaries, wax, arrow-root, resin, gums, honey and stick 
lac,, and excellent iron smelted by themselves. The Korewah iron, 
roughly fasliiondd as battle-axes, is greatly prized by the inhabitants 
of all the neighbouring States. 

Wliilst conversing with the Rajah about these savages, he men- 
tioned to me that there existed a tribe called Birhores, whom he accused 
of a sort of interfratemal anthropophagy, of feeding literally on their 
blood relations. j 

They are alluded to by the late Col. Ouselcy, in a paper that ap- 
peared in the Journal of the Society for January 1848, but he relates 
the story, as of the Korewahs, calling them inhabitants of Mynepat 
in Sirgoojah. The Korewahs repudiate all affinity with the Birhores, 
nor could I hear of either Korewahs or Birhores on the Mynepat : the 
latter are found in some of the wildest parts of Chota-Nagporc and 
Jushpore, but they ar^ of rare occurrence. With mindi trouble some 
were caught and brought to me. They were wretched looking objects, 
but had more the appearance of the most abject of one of those 
degraded castes of Hindu, the domes or paiiahs, to whom most fl(‘sh 
is food, than of hill people. Assurin^cfme that they had tlnnn selves 
given up the practice, they admitted that their fathers were in the 
habit of disposing of their dead in the manner indicated ; viz. by feasting 
on the bodies, but they declared they never shortened life to provide 
such feasts, and shrunk with horror at the idea of any bodies but 
those of their own blood relations being served up at them ! The 
Rajah said lie liad heard that, when a Birhore thought his end was 
approaching, he himself invited his kindred to feast on his body. The 
Birhores brought to me did not acknowledge this, but they spoke on 
the subject with a degree of reticence that made me think it might he 
true. I told the Rajah to enquire particularly about it, and gave out 
that if the horrid rite was still practised, it must be discontinued. But, 
query, — ^ would not Saturday reviewers regard my order as an injudi- 
cious interference with a time-honoured custom, on a point that natives 
were so peculiarly tenacious of the disposal of their dead f 

The Birhores speak a jargon of Hindi, which I found intelligible ; 
•and have no other language. 

Nine-tenths of the population of the remaining portion of the Jush- 
pore highlands are “ Coles.” Chiefly Oraons, ‘there are very few Moon- 
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dalls amongst them ; the Jushpore Oraons are the ugliest of the race, 
and appear to me utterly destitute of all ambition to rise into respect- 
al^lity of appearance. With foreheads “ villainous low,” flat noses 
and projecting hiaxillaries, they approach the negro in physiognomy^ 
much closer than do their brethren in Chota-Nagpore. 

Jiish])ore produces an excellent iron, much prized for making wea- 
pons and implements of husbandry. Amongst its exports may be 
iiK^lndod about ten thousand maunds of cotton. 

Tile lowland villages of Jushpore have a sprinkling of the tribes 
from all the surrounding districts. Of the Orissa type are “ Makoors” 
from Keonjliur, the most thriving people in these parts, well dressed, 
and occu])ying good houses. They have great herds of cattle, like the 
Ahecas and G wallas. Then there are a few of the Gangpore Bhooyas, 
intermingled with a good many Khairwars from Palamow, (of which 
caste is the Rajah,) and Gours or Gonds from the south and west, and 
as we aj){>roach Oodeypore, we come for the first time on the Kaurs. 

Th(i Kaurs form a considerable proportion of the jiopulation 
ol Oodeypore, .Hirgoojah, Korea, Chang Bhukar, and Korbah of 
01iutti‘osgurh, and there is this point of interest in them, that 
they claim to be the descendants of the Kooroos” who fought the 
Pandavas, who, when defeated and driven from the scenes of the war, 
found a safe retrcait in these mountainous and densely-wooded regions. 
In a])pearance they more resemble the aborigines than the Hindu 
ti'ibes. They are, in fact, next to the Jushpore Oraons, the ugliest 
T'ace 1 have seen in the course of my tour : dark and coarse-featured, 
broad noses, wide mouths and thick lips. They resemble the Khair- 
w ars of Palamow, especially that ill-favoured section of them called 
Bhogtahs, in features, but in nothing else, as the Kaurs are an exceed- 
ingly industrious and thri ving people. Their houses are unusually neat 
and commodious, built like bungalows, wdth verandahs on two or more 
sides. Of these there is one to each married member of the family, who, 
how ever, meet and eat together in the laage^t, belonging to the head. The 
houses are placet! so as to form a small court-yard, which is kept scru- 
pulously clean. The Kaurs do not strictly conform to Hinduism: they 
•rear and eat fowls, and have no veneration for Brahmins. The Naii,” 
the village barber, whointlicy sometimes call Thakoor, is their priest, 
and officiates as such at all marriages and other ceremonies. The 



20 Notes of a toUr in the Trilmtary Mehals. [No. 1, 

combination of pnestly functions and operations with the easy shaving 
line, is singiilai^; but it arises from the fact that the great ceremonial 
law of the Kaurs is all comprised in the act of shaving. At births, 
deaths and marriages, the parties immediately interested, and all con- 
nected with them, are clean shaven all round. In regard to the 
disposal of the dead by this tribe, they tell me that they bury those 
that die unmarried, while the bodies^ of married folk are burnt in 
orthodox Hindu fashion 1 I wonder if matrimonial interests are ad- 
vanced by this invidious custom. The tonsure of the males is pecu- 
liar ; the hair Is allowed to grow long on the crown of the head and 
collected in a knot, but the forehead is shaven to the knot, and there 
is a shaven ring round it as if to facilitate the operation of scalping ; 
the back of the head is also shaven, but over the ears and temples tlie 
hair is worn long. 

They worship Shiva under the denomination of Mahadeva, and 
Parvati as Gouree, and they have a festival in the year for each, at 
which they dance and sing, men and women. In some villages there 
is a Baiga who offers sacrifices at these festivals ; but this Baiga is 
not a Kaur, He belongs to one of the aboriginal tribes, and it is a 
remarkable feature in the religious ceremonies of the people of the 
Tributaiy Mehals, that the aborigines should have a monopoly of such 
offices. The new settlers dread the malignancy of the local spirits, 
and to appease them, naturally rely on the aborigines, who have longest 
known them. The zemindar of Korbah in Chutteesgurh is a Kaur, 
and as far as I can learn is the most influential person of their caste 
existing ; there was a Kaur zemindar in Sirgoojali formerly, called 
Kumol Singh, but he rebelled and came to grief. 

Most of the “ Khalsa” villages in Oodeypore are held in farm by 
‘ Kaurs’ and two-thirds of the population of these villages are Kaurs. 
With one exception all the permanent service tenures of Oodeypore 
are in the hands of Gours, and the people in those estates are for the 
most part Gours, We find therefore, that the Gours have, in Oodey- 
pore, a position similar to that held by the Bhooyas in Bamra, Gang- 
pore and Bonai, and the right to the office of Dowan and to instal a 
new Eajah, claimed in those districts by certain Bhooyas, is in Oodey- 
pore claimed by one of the Gour zemindars, Bhowany Singh of 
Kourajah. Thus we find Jihe Gours or Gonds, who in Bonai were 
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clffcsed amongst the most degraded of the people, (and in Gangporc 
not hold in much higher estimation,) holding a hjgh position* in 
(^deypore. 

I have insensibly glided into Oodeypore. In no published map are 
the boundaries of that district defined. It has to the north the great 
tableland of the Mynepat, as a massive barrier between it and Sirgoo- 
jah, to the west Korbah of Chutteesgnrh or the Belaspore district, to 
the south Eaigurh, and to the east Gangpore and Jushpore. It is 
about 64 miles in length by 40 in breadth, and contains about 1800 
stiuare miles. There are 220 villages. The population may be roughly 
estimated at 25,000. The only river of consecpience is the Hand, an 
afiluent of the Mahanuddee. It rises near Girsa in Sirgoojah, and re- 
ceives the streams that flow south from the Mynepat. Near Rabcope, 
which, though not much of a place, we may call the chief town, it has 
cut its way through a great mass of sandstone rock, and now flows 
without obstruction through a narrow pass with perpendicular or 
rather overhanging cliffs, on the highest ])ortion of which the former 
Rajahs of Oodeypore, like Barons of the Rhine, had their castle. The 
site was occupied by the leader of the Oodeypore insurgents in 1857- 
58, and had he not abandoned his position on the approach of a force 
sent against liim, he might have given us much trouble, as the rock is 
or might easily be made as inaccessible from the land as from the liver 
side. The river has generally a deep cut channel, flows in alternate 
rapids and pools, and is not navigable in any part of its course. The 
country north of Rabcobe rises in steppes to the base of the Mynepat, 
but the surface is everywhere undulated by masses of sandstone rock, 
forming hills, dividing and enriching the culturable lands, as the rocks 
have many springs, from which fertili/ing streams are ever flowing 
over the terraced plains. But with all these advantages the country 
is sparsely populated, the villages small and ‘ far between,’ and there 
appears little prospect of improveiucnt, as the districts all round are in 
much the same condition. 

There is at present but one weekly market held in Oodeypore, at 
Bukree, 24 miles due south of Rabcobe. This is attended by people 
• from Raigurh, Chutteesgnrh, Sucktee, <fec. The chief exports are lac, 
cotton, resin, oil seeds, rice, wild arrow-root, iron, and a small quantity 
of gold. 
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Tlie {production of the precious metal is restricted by the limited 
number of gold -^washers. There are now only six families of that pro- 
fession on the estate. The same cause may be assigned for the limited 
production of iron, as there arc not more than ten famSies of smelters 
in all Oodeypoi e. I saw the gold- washers at work in pits similar to 
those I inspected at Jushpore. The deposit sought and the method of 
working it is the same in both mehals, but the deposit in Jushpore is 
supposed to be tlie richer of tlie two. In Oodeypore, the gold-washers 
produced, as the result of a day’s labour, only 3 grains of gold to each 
Dooin” or trough, but I am satisfied from what I saw of the quan- 
tity of gold exhibited at each washing-out of the trough, that the.y 
must have obtained very much more than they thought proper to pro- 
duce. The Hajah was with me ; he wishes to obtain a monopoly of 
the gold trade ; and it did not suit them that he should see a better 
yield. 

The export of ^ lac’ from Oodeypore is said to amount to about 
2000 maunds annually. I have not been able to gain any information 
in regard to otlier produce, but the heavy expense of carriage and 
consecpient low {prices offered, are very discouraging to the producers. 
Arnoiigst the mineral resources not yet utilized, is coal ; scams have 
been observed at Baisi south-west of Babcobe, and other places. Lime- 
stone is found under the Mynepat, 

SlIlGOOJAH. 

I entered Sirgoojah from the north-west corner of Oodeypore, as- 
cending the Metringa Ghat and passing along a ridge, a cyclopean wall 
of sandstone that actually divides the sources of the Kelmr, an afllucnt 
of the Soane, from some feeders of the Mand, an afnuent of the Maha 
Nuddee ; and near the same point the boundaries of Sirgoojab, Oodey- 
pore and Cliutteesgurh meet. Clear of the Ghat, which is very steep 
and diffi(;ult, I find myself at the western extremity of the great Mync- 
pfii, which rises majestically from the plain in a succession of hold 
headlands and promontories, as our own proud islands rise from the 
Bca ; and as the eye follows what so much resembles a long coast line, 
the mind is filled with the idea that the ocean must once have rolled 
where the trees now wave, and this is strengthened wlien we turn 
to the isolatetl bluffs having all the features of the mainland, from 
which they appear to have b^en cut off, rising abrii|dly like islands 
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from the sea, not loss than 2000 feet above the plain, or appearing in 
the distance, from the parallel markings on the face of the rock, like 
huge casoinated batteries protecting the coast. » 

V The country teems with architectural remains of a race who 
ap})ear to have left no other trace of their existence. On the 
banks of the Ileliur, in great heaps of carved stones, shafts, bases, 
capitals, friezes, architraves, lie the ruins of numerous temples of a 
very ancient type, (The E-ajah’s cousin, Lall Mohessuree Persad Singh, 
on whose estate they lie, is very irreverently using them up in the 
construction of a sporting lodge). The fragments a])pear to have been 
put together as children build with wooden bricks, all in parallel 
conrs(‘s, with nothing hut their weight and adaptation of the parts to 
keep them in their position ; and thus their overthrow, which from the 
s^idied mutilation of all the idols could not have been accidental, was 
easily effected. There is no indication of any kind of cement or of 
iron bindings having been used in the structures. 

Amongst the isolated hills mentioned above, the most conspicuous 
is that of Kama or Eamgurh, which rises from the plain about 8 miles 
west of the Mynepat. From one distant aspect, the upper portion of 
the hill alone a])pearing above the Sal forest, its resemblamie to a 
monster fort with a cupola roof is very striking, so regular is its form 
and so abruptly p]-ecij)itous are its sides. Approaching it, however, it is 
seen to have a variety of outworks of its own. 

The ascent commences from the north side, proceeding up and along 
narrow ridges of one of these outworks, till you reach nearly to tho 
base of the great rock itself, and there are the ruins of a very ancient 
stone gateway. The lintel now lying on the ground is adorned with 
the image of ‘ Gunesh’ as the Janitor. Inside, between the gate and 
the rock, there is a level path both east and west. Proceeding westward, 
you come to an ample space of level ground affording room for a small 
encampment, in deepest shade, under a perfectly perpendicular portion 
of the huge rock, reminding one of the description of ‘Sinai,’ the 
mount that could be touched with the hand but must not. The ap- 
proach to this spot from the gateway was originally protected by a 
stone breastwork now fallen, and the importance of protecting it is 
obvious, as here the rock sends out a jet of perfectly pure water, just 
such as one could suppose to have issued by Divine command at tho 
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touch of Morcs. The temperature of the water was, strange to say, 
much higher than that of the air, but cooled in a sorai it was delicious. 
A t^road seam of coal is here seen underlying the sandstone. It burns 
well, but I say' no more about it, as the Sirgoojah coal from tlji?{ 
vicinity has been fully reported on by my predecessor Col. Ouseley. 
To continue the ascent of the hill, you repass the gate, and proceed by 
an easy path three parts round the hill to its southern face, and then 
as best you can up^ by an exceedingly difficult) zig-zag path, some- 
times a mere ledge cut out in the rock. Just at the commencement 
of the difficult part of the ascent, you pass a large boulder of sand- 
stone with nothing to distinguish it externally from many others that 
are lying about, but which has been hollowed into a chamber of suffi- 
cient capacity to allow of a man sitting in it at his ease, and with an 
aperture just large enough for a slender man to creep in by. The open- 
ing is not seen from the path ; so that an unconscious pilgrim might find 
himself exhorted by a voice from the bowels of a lock in a manner 
truly awe-striking. Crowning the most difficult part of the ascent, 
so perched that you cannot obtain a good view of it without looking 
right up to the sky, from a position that makes it unpleasant to throw 
your head back to the necessary angle, is a second gateway, which is in 
better preservation, and is the best executed and most beautiful architec- 
tural antiquity of the entire region. Though its origin is equally 
unknown, it is umpiestionably a more modern work than the other 
gateways and temples on the hill. It belongs to that description of 
Hindu architecture which bears most resemblance to the Saracenic. 
Instead of a flat lintel over the gate, we have an arch formed of three 
voussoirs of stone. The soffit of this arch is cut into a wavy scroll, 
terminating on the abutments, in heads of some animal not clearly 
discernible. There is an exterior and interior arch of this description, 
springing from fluted pilasters, and the space of about three feet be- 
tween them is covered in by another loftier arch similarly formed. 
Entering, you find yourself in a small court, at the bottom of a flight 
of steps. A projection of the rock has been scarped to form this 
resting place, and from it a most extensive view south and west is 
obtained. The steps are to the right as you enter, to the left there is 
a projection with stone breastwork used as a look-out. Opposite the 
entrance, there was a covered colonnade, but this has fallen in, 
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•In the thickness of the gateway wall, a niche four feet in depth mid 
about eight feet in height and breadth, is divided by a column stills in 
^sition, shewing how the fragments of tlic columns of the ruined 
colonnade should be restored. The shaft and base are octagonal and the 
bracket-like projections of the capital are crouching human figures, so 
placed, that head, arms, hands and back all ajipear to support the 
abacus. There is one well executed figure in this enclosure, of a man 
kneeling on a coiled cobra, and with snake heads peering over each 
shoulder. • 

A flight of 48 cut stone steps leads from this resting place to 
another mass of ruins which appear to have been a temple and gateway 
combined. There is here an image of Durga with 20 arms, another 
wjth eight, and a large figure of Hunooman, all more or less mutilated. 
We are now on the ridge forming the top of the hill. Bare as are 
the sides of the rock, there must be here a great depth of soil, as it 
supports a variety of large forest trees and shrubs, which are growing 
luxuriantly. On the highest part of the ridge and about the centre 
of the hill, is the temple, which contained no doubt the principal object 
of worship. It consisted of a small fane, the inner crust of which, 
constructed of parallel courses of roughly cut stone, is still standing, 
with a detached portico on columns. It is small and insignificant, but 
no doubt immensely old ; it is impossible to say to what idol or object 
of worship the temple was originally dedicated ; at present, on the old 

argha” or stand, there is a group of Vishnu with his wives, but the 
group does not fit the pedestal, is of more elaborate workmanship than 
the figures that are lying about, and whilst all the old figures are mu- 
tilated, this one is perfect. I conclude that it was placed in the temple 
after its partial destruction, and the mutilation of the original images. 

I found the air on the hill keen and invigorating. There is space for 
several houses on the saddle back ; and as it is an independent isolated 
mountain, it commands an extensive view, shewing that all this part 
of Sirgoojah, which the maps make out to be a mass of hills, from 
the foot of the Mynepat, as far as the eye from this elevation can 
penetrate westward, is, thus seen, a plain slightly undulating, but on 
the whole well adapted for the Railroad^ which, I am confident, will some 
day be made through it,, connecting, by the most direct route, Calcutta, 
Central India and Bombay. 

4 
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The tal»l(^luyul called tlie Myucp&t is 50 miles in length by 40 *in 
brewlth, with an elevation of 8,700 feet above the sea level. Its soil, 
like that on the fcimgnrh hill, is deep and rich, and it possesvscs nunier- 
ous springs and streams. It abounds in game; ganr, buffalo, tigers, 
leopards, and deer, and some of the streams are hmge enough to give 
the angler gentler sport. Tlie day must surely conic for the fructifi- 
cation of all these natural advantages, and the tract now occupied by 
a few herdsmen and savages, may become the head-quarters of a divi- 
sion, or the seat of a Government. 

Not far from the summit of the Ramgurh hill, an attempt has been 
made to construct a tank, but it probably was not a success, and it is 
now nearly filled up with light vegetable mould, of not less than three 
feet in depth and cpiite dry. In another direction, a descent of a few 
hundred feet brings you to a pool of good water percolating a 
seam of white calcareous clay. A party defending themselves on the 
rock could not be cut off from this supply, as it is perfectly inaccessible 
from below, but it would not be adequate to tlie supply of a large 
part 3 q and the next nearest souree is the spring near the first gateway. 

But the great curiosity of the Ramgurh hill has yet to ho described. 
Two of the spurs of the great ro(dc, themselves rocky and precipitous, 
forming buttresses on the northern face, instead of gently blending 
with the plain like otliers, have their bases truncated, and then united 
by a vast natural wall of sandstone rock, 150 yards thick and 100 to 
150 in height. A semi-circular or rather horse shoe shaped nook is 
thus formed, which, from the height and precipitous nature of the 
sandstone rock enclosing it, would he almost inaccessible, bad not na- 
ture provided an entrance by a natural tunnel through the subtending 
wall. This is called the ‘‘ Hathphor.’^ The waters collected from 
springs in the nook form a little stream that flows out through the 
tunnel. At its mouth it is about twenty feet in height by thirty in 
breadth, hut at the inner extremity of its course of 150 yards, it is 
not more than eight feet by twelve. A man on horseback could ride 
throxigh it. The sand of the stream in the tunnel was impressed with 
old and i*eccnt foot-prints of a whole family of tigers, who had taken 
np their abode in this pleasant and secure retreat, hut we did not find 
them at home. The horse shoe embraces ail acre or two of ground, 
well wooded and imdiilating, so that a considerable body of men could 



27 


1865.] Notes of a tour in the Trihufanj Mehals. 

coi^veniently encamp there. In the face of the great rock opposite the 
entrance, two large caves have been excavated by human labour, the 
largest of the two, sufficient to afford accommodation Tor forty or fifty 
people. The entrance, about 30 feet wide, opens into a gallery of double 
that length, wdth recesses at the extremities, intended for more private 
apartiiKuits, probably for females. The excavation is made so as to 
leave a platform of stone, extending through its whole length, and also 
in the recesses, for the occupants of the cave to sit and sleep on. The 
floor is some fifteen feet above the ground, but is accessible by st|^s 
cut in the rock. In both caves I found inscriptions carved on the rock 
in ancient ^ Pali’ character, and I made the best transcript of them I 
could : this is now in the hands of Babu Ilajcndra Lai Mitra, and it 
will, I trust, throw some light on the history of the retreat. 

Since writing the above, I have seen Col. Ouseley’s brief notice of 
the Ilamgurh hill in the Asiatic Society’s Journal No. OLXXXVl. for 
January 1848. He does not appear to have obsej ved the inscriptions, 
and I do not recollect having seen in tlie caves any of the stone ligures 
that he noticed there. They may have been since removed. Col. Ouseley 
calls these antiquities cave temples, but there is nothing now to indi- 
cate that they were intended as places of w^orship. 

There are many other interesting collections of ruins in Sirgoojah. 
Those to the west, in the Pal Pergunnahs, noticed by Col. Ouseley, I 
have not seen, but he found there a stone with an inscription on it, 
which I think must be in the Society’s museum. On the banks of the 
Kuiihur river in Tuppah Chulgalee, there is a large collection of 
temple ruins. Three distinct heaps of fragments were at my request 
opened out, till the foundations of three large temples dedicated to 
Shiva and Durga were disclosed. The object of worsliip in the largest, 
w^as a huge Lingum, five feet in length, which we found divorced from 
its appropriate Yoni” as if it had been blown up. The latter was 
smashed into several pieces by the destroying force, whatever it may 
have been, and the numerous sadly maimed gods and goddesses that 
were found in the debris, are further memorials of the barbarous zeal 
of some uncompromising iconoclast. I observed a Shib’s bull in good 
.preservation, as large as life, a well executed figure of ^ Parvati’ 
three feet high, and a grand, colossal, four armed figui'C with one foot 
resting on a broad- edged axe, not unlike what is still the national 



28 Notes of a tour in the Tributary ilehals. [No, 1 , 

weapon of the tributary mehals. Close to the temples there is a stoije- 
faced tank. 

Six miles to fhe west of the above ruins at Sirnidee there is another 
small temple which appears to have been overlooked by the destroyer. 

The dome over the fane is still standing, and part of the vestibule, 
the latter a pyramidal roof supported on columns. The stones forming 
tlie lintels and uprights of the entrance to the fane are elaborately 
carved with minute representations of all t|ie principal Hindu gods. 
H|pva and his wife on Nandi occupying the place of honour in the 
centre of the lintel. 

The Kuksale Eajpoot family who now hold Sirgoojah, have no 
tradition regarding the antifiuities I am describing, but they tell me 
that under the Mahratta rule, their ancestors often availed themselves 
of the retreat of the Hathphor to save their jn operty from pillage and 
their women from dishonour. 

The ruins of an ancient castle of the Rnksale Rajahs of Sirgoojah 
are to be •seen on a hill near Bisrampore, and this appears to be the 
Sirgoojah, marked as the chief town on the map, shewing again the 
antiquity of the information from which the maps of these unsurveyed 
tracts had been filled in. 

According to the tradition preserved in the family,, the first Ruksale 
was called into existence by a ‘ Muni’ or sage, to destroy a demon 
that troubled the holy man in his devotions. The hero thus created 
was the ancestor of the lovely Rukmini carried off by Krishna. In 
about Sam vat 251, a lineal descendant of Rukmini ’s brother, Ruk- 
man, entered Sirgoojah and fought with and killed tlie Rajah of the 
place called ^ Balind,’ and became Rajah in his room. The present 
Maharajah Inderjeet Singh has a family tree to shew that he is tlio 
llltli in descent from the conqueror of Balind I but I have been told 
there is a popular tradition assigning to the family a local origin, and 
considering there are no Ruksales in any other country, it is not un- 
likely that it is the most truthful of the two. If so, it is probable 
that the family are derived from the same stock as the ^ Hours,’ the 
most influential and numerous of the races now inhabiting Sirgoojah. 

In A. D. 1758, a Mahratta army in progress to the Ganges 
overran the district of Sirgoojah, and tlie chief was compelled 
to acknowledge himself a tributary of the Bcrar government, but 
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beiyoiid a fine imposed at the time, and engagements taken for the 
security of the roads from Mirzaporc, Benares and Gya to the caj^ital 
of Nagpore, no proofs of submission were exacted. • 

In the year 1792, Sirgoojah first engaged tlie attention of the British 
Governineiit, in consequence of its Bajah Ajeet Singh liaving invaded 
and taken possession of Bur way, a Pergunnah of Chota-Nagpore. At 
the requisition of the Governor- General, the llajah of Berar interposed; 
but ineffectually, as about this time, on the death of Ajeet Singh, his 
third brother Lall Sungram Singh usurped the chieftainship, murdered 
Ajeet Singh’s widow, and not only retained possession of Biirway, but 
assisted a rebellion in Palamow against the British Government. This 
led to an expedition into Sirgoojah under Col. Jones by order of 
Marquis Wellesley, which resulted in the restoration of Burway to 
Chota-Nagpore, and Sirgoojah itself became a dependency of the 
British empire by treaty with Appa Sahib in 1818. 

Sirgoojah has not been surveyed, and it is therefore impossible 
to give its area with any degree of accuracy. It is about 90 
miles from east to west and 80 from north to south ; is divided into 26 
tuppahs and contains 1197 villages, and according to a return of 
houses made some years ago, a population of 1,30,000, one hundred 
and thirty thousand souls. About one-sixth of the whole arc of 
the Gour tribe : the Khairwars, Kawrs, Kisan llajwars, Koi-e- 
wahs and Coles number from 6000 to 7000 each : there are about 2000 
Bhooyas, and about as many of the hill tribe found in greater numbers 
further west, called Boyars : the remainder of the population are for the 
most part Sudras. The ruling race, Bajpoots, number only 605 souls, 
and there are only 369 Brahmins. 

Of the Gours, I have already observed that they are the same as the 
Gonds of the south. Of this there can be no doubt, as we find amongst 
the Gours of Oodeypore and Sirgoojah, blood relations of the Gonds 
down south ; and they intermarry. It is only a different way of pro- 
nouncing the name of the tribe. They have always I believe been 
considered as amongst the aboriginal races of India, but in Sirgoojah 
and Oodeypore they are completely Hinduised, retaining neither the 
language nor any other characteristic of their own race. 

The Kaurs and Korewahs have already been disposed of ; the 
Coles must have a chapter to themselves ; the characteristics of 
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the Ptajwiirs and Kisans I have not yet had an opportunity of stinjy- 
ing, and shall conclude with a few words about the Khairwars. They 
are found in mSiny parts of this province hut are most numerous and 
have been longest resident in Palamow. Tlicy are said to have 
migrated from the hills west of E-hotas ; there is a place there, called 
Kyra, supposed to be named after them, and they are found about the 
Kymoor hills. The Eajah of Turki in that vicinity is a Khairwar. 
In this division several of our great men ^arc said to be of Khaii’war 
extraction, but they are all now undergoing that process of being 
refined into Rajpoots which I have described as likely to have occurred 
in other families, by intermarriage with Rajpoot maidens. They have 
to pay very high for the honour, but by giving large dowries with their 
daughters, tbey sometimes obtain for them also the distinction of 
Rajpoot alliances. 

The two races appear to blend well ; a handsomer and more ener- 
getic st,ock is the result ; so the aspiring families I allude to, have 
gained something by their outlay in marriages, as the oi'dinary or pure 
Khairwars are generally a dark, ill-fa voixred race, with coarse features 
and of lazy unimprovable habits. 

The people called Bhogtahs arc a Khairwar tribe. There was a 
small clan of them in Palamow, who long defied the power of the 
British Government. They lived on a narrow plateau, with the Sir- 
goojah mountains behind them, and a range of hills with difficult 
passes in front of them ; and with the cattle and property of their 
neighbours, they did very much as they pleased ; and as they had 
wonderfully contrived retreats amongst the hills and rocks fur them- 
eelves and their plunder, they defied all efforts to capture them. At 
last the wild country they occupied was given to them at a nominal 
rent, on condition of their living honest and peaceful lives. This kept 
them quiet for many years, but when the mutinies broke out in 1857, 
the two chiefs, Lilumber and Pitumber, headed an insurrection in Pala- 
luow and came to unmitigated grief. One was hanged and the other 
was transported for life and died in the Andamans. 

The actual income of the Rajah of Sirgoojah from all sources is not 
more than Rs. 30,000 a year: the estates held by members of his 
family are worth in addition about Rs. 23,0(10, and other vassals hold 
estates worth annually about Rs. 20,000. A fixity of tenure is the 
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pvedominaiing feature in the revenue system of all the Trihutary 

(• 

Mehals, and will no doubt he found to prevail in all ^arts of Hindu- 
^ian where ancient landmarks have not been swept away by the tide 
of conquest. In tliese mehals, the great mass of the cultivators dre 
the descendants of those who first occupied and tilled the soil, and to 
them, (says Malcolm in his Central India,) according to the most 
revered t(*,xts of the sacred writers, the soil in the first instance belongs ; 
and where a monarchy or chieftainship is by^ some process eliminated, 
the peasant proprietor contributes for the support of the sovereign a 
moderate share of the produce of his land. This accounts for the 
lowness of rates of rents that prevail in these districts. The actual 
rtmt d(K\s not exceed 2 annas a beegah in Sirgoojah, and this is un- 
changealde. It probably represents the jn'oportion of the produce first 
assigned to the chief, and both the cultivating class*bs and heads of 
villages in this province are exceedingly tenacious ol their right to 
})ay no moi-e than one fixed rate of rent. The hereditary village head- 
man pays no more on this account, and collects no more than the old 
lixeil rate, but it does not now suffice for the requirements of the chief, 
and as noticed before in treating of Gangpore, a pjactice lias arisen of 
giving as an ordinary (contribution, a sum equal to the amount paid as 
rent, whilst extraordinary contributions are often exacted, and demands 
made for unpaid labour, wliicli must greatly hamper the productive 
industry of the cultivators. In Sirgoojah I asked the Hajah and 
zemindars if all these irregular demands could not be done away with 
and a fair fixed rent taken in lieu. They expressed tlieir willingness 
to abide by any arrangement of the kind that I could make, but refer- 
r(‘d me to the rent-payers and village headmen. They^ with one con- 
sent, refused to accpiiosce in any enhancement of rent. 
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Description of a supposed 7iew Genus of the Gadidcp^ A rakcm . — By 

Lieut,-CoL S. R. Tickell, Bengal Staff, Plate I. ' 

[Author’s date, October, 1862.] [Received 8th June, 1864.] 

Order. Malacopterygii subbraciiiati. 

Family. Oadid^. 

Genus. Astiienuiius (mild). ^ 

(aa^ev'^s feeble and Ovpa Tail). 

Body rounded — very little compressed — bead small, muzzle short, 
mouth wide with a single row of minute teeth in each jaw, and a 
band across the anteal pait of the palate. Scales of a medium size. 
No lateral line visible. Fins ; two dorsals and two anals, joined by 
intermediate d(^ached rays, wldch are partially membraned. The 
anterior dorsal and anal, quadruple the height of their posterior 
follows. Ventrals jugular and filiform. Caudal bilobed and very smalL 
Branch eostegous rays 7. 

Astiienuiius Atripinnis. Tickell. 

Specimen 5^-" long. Tlie largest of 4 or 5 observed, Akyab harbour. 
Arakan. October 15th, 1862. 

Structure. See above for Genus. Body lengthened in the portion 
of the tail behind the 1st dorsal. Head small ; snout short and blunt. 
Gill plates smooth and smooth-edged, their divisions not very distinct : 
but suboperculuni large : scales medium-sized, semitransparent and 
deciduous. Along the back, from occiput to 1st D, a mesial groove, 
with a ridge along each side for the whole length of the fish to caudal. 
A deeper groove along mesial belly, in which the ventrals can lie 
encased. Intermaxillary long and narrow, and set with a row of 
minute pointed teeth jammed close together. Mandibles with a similar 
row, smaller still. Rest of mouth smooth. Tongue short, round, tied 
down to floor of mouth. Scales round at free edge, concentrically 
fuiTOwed ; about 67 from gill cover to base of C and 14 tiers. Air 
bladder large. Its shape and that of the intestines could not be ascer- 
tained, as the specimen examined had been a long time in spirits. 

Fins. 1st D 20, detached rays 15 — 2nd 1) 20. — P, 21. — V 5.— 
A 20, detached rays 12 — 2nd A 26. — C 6-13-6, 
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, Ist D and Ist A have tlieir 5th and 6th rays as long as the greatest 
depth of the hody, tlie fins decreeing rapidly to the first and last 
rays. The 2nd D and A are much shorter rayed and close to C, and 
^ the space between them and their preceding fins is occupied by a row 
of short rays each witli a basal membrane. Pectoral, small, broad, and 
pointed. 0 very small, and bilobed, the lower lobe blunter and 
shorter than the upper. Ventral, 3 first rays filiform, the 2nd 
reaching to the space between the two anals ; 1st and 3rd a little 
shorter ; 4th and 5th ordinary and membranous. 

Colour.'^ Pale ochreous grey, or horn colour, blackish along back, 
from minute dots powdered along edges of scales. Snout and head, red 
carneous. Iris, greenish silver. Fins black, with whitish bases, 
except Vs which arc fleshy white. A rectangular patch of black 
above gill plates. Gill plates nacreous. 

The specimen here figured is the largest of 4 or 5 obtained in the 
fish market of Akyab, The fish is not described by Cantor in his 
ichthyological catalogue of the Straits, and Cuvier and Valenciennes’ 
great work, which is incomplete, does not include the Malacopterygii 
Subbrachiati. None of the Gadidse (Cod family) have as yet been 
noticed in India, and the present subject is one of peculiar interest on 
that account : that is, if my allocation of it should prove correct, of 
which I think there ^can be little doubt, on an examination of the 
structure of the fish. In the synopsis of Cuvier’s Regne Animal there 
is no genus amongst the Gadida3 which resembles it : but it may rank 
next to Phycis (Artedi.) 

It does not appear uncommon. In October 1862 I procured four 
or five specimens from the estuary of the Koladyn at Alcj^ab, and from 
Kyoukphyoo. Two of these I do myself the pleasure of forwarding 
to the Museum of the Asiatic Society. The alcohol in which they 
are preserved, has very little affected their natural colour. 

* Fresh specimen. 


5 
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On the degree of uncertainty which Local Attraction^ if not allowed 
for^ occasions in the Map of a Country ^ and in the Megn Figure of 
the Earth as determined hy Geodesy ; a Method of ohtaining the 
Mean Figure free from ambiguity hy a comparison of the Anglo- 
Gallic^ Russian^ and Indian Arcs ; and Speculations on the 
Constitution of the EartFs Crust F — By A^rchdeacon Pratt. 

[Received 4th August, 1864.] 

To the Secretary of the Asiatic Society. 

Sir,-^T ”beg to forward to you a copy of a Paper lately printed in the 
Proceedings of the Eoyal Society (No. '64) on the topics notified at 
the head of this letter. Two years ago you accepted from mo a 
‘^ Series of Papers on Mountain and other Local Attraction in India/' 
and published in your Journal a memorandum, regarding the effect 
of local attraction upon the operations of the Great Trigonometrical 
Survey of this country. The present Paper is not confined to India ; 
hut appertains to the globe in general. But as the results of the 
Indian Survey occupy an important position in the calculations, yon 
may deem it to he not in’elevant to the objects of your Journal to 
puldish soirie account of it. « 

The state in which the question of local attraction was left in my 
former communications to the RoyaPSociety was this ; — That in India 
the deviation of instruments of observation from the true vertical 
caused hy the Mountains and hy the Ocean is very great, far greater 
than had ever been supposed; that this deviation might he much 
increased or diminished hy the effect of variations of density in the 
solid crust of the earth, hut that of the amount of this we have no 
means of judging, as ’we are entirely Ignorant of the constitution of tlie 
crust : and that the effect of local attraction on the Map of India 
constructed from the Survey would fortunately disappear as far as 
regards the relative position of places laid down, hut that the precise 
position of the Map on the terrestrial spheroid could not be discovered, 
as it would depend upon the unknown total resultant local attraction 
.arising from all causes at the station from which the Survey operations 
commence. 
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JM. Otto Struve has lately called attention to similarly important 
deflections caused by local attracting in Russia — and especially ^o a 
remarkable diflerence of deflection at two stations ne«ft- Moscow, only 
about eighteen miles apart, which is attributed to an invisible 
unknown cause in the strata below. 

It has become,* therefore, andmportaiit inqLuiry : — What degree of 
uncertainty does Local Attraction, if not allowed for, introduce into 
the two problems of geodesy, viz. (1) obtaining correct Maps of any 
country, and (2) determining the Mean Figure of the Earth. 

These matters are discussed in the present Paper ; and I would 
here observe, that the paper is complete in itself, and does not recpiire 
a study of the previous conimunications. 

2. With regard to the countruction of Maps from Survey operations 
I show, as before in India) that no map in any other part of the 
woi'ld will be aflected except in the way. already stated, if the length 
of every mcasuTcd. arc of latitude is not greater than twelve degrees 
and a half, and of every measured arc of longitude not greater than 
fifteen. Now 'in point of fact, however long the great arcs (such as 
the Anglo- Gallic, the Russian, and the Indian) may be, they are 
always broken uj) into much smaller portions, so as to bring them 
very far within tlie above-mentioned limits. Ilxmce the maps 
constructed from geodetic operations will always be relatively correct 
in tliemselves ; but the precise position of the map on the terrestrial 
spheroid will be unknown by the amount of the unknown deflection 
of the plumb-lino in latitude and longitude at the place which Axes 
the map. 

In India the effect of the Himalaya Mountains and the Ocean, 
taken alone, would throw out the map by nearly half a mile. And, 
as already stated, there is no way of discovering with certainty how 
much this is increased or diminished by the effect of variations of 
density in the crust. If, however, the calculations which I give in 
the third section of this Paper are accepted, they show that the effect 
of variations in the density of the crust below almost entirely 
counteracts that of the iiiountains and ocean at Damargitla in 
latitude 18'^ 3' 15", and the displacement of the map is almost 
insensible if fixed by that station. If fixed by the observed latitude 
of any other station, the map will be out of its place by the local 
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deflection of the plumb-line at that station. This, in the Indian 
Great Arc, will not exceed (supposing my reasoning as described 
below is accepted) one -thirteenth of a mile at any of the stations 
where the latitude has been observed. It appears f^lso from these 
calculations, that, except in places evidently situated in most dis- 
advantageous positions, the local attraction is rarely of any consider- 
able amount. 

3. In the second section of the Paj^er I proceed to ascertain the 
degree of uncertainty introduced, by our ig-norance of the amount of 
local attraction, into the great problem of the Mean Figure of the 
Earth. 

Bessel was the inventor of the method now in use for solving this 
problem. His method enables us to bring all the arcs which have 
been measured in any part of the world to bear simultaneously upon 
the solution. He made use of arcs measured in eight parts of tlie 
earth’s surface ; called the Anglo- Gallics, Bussiaii, Indian II, (or Great 
Arc), Indian I, Prussian, Peruvian, Hanoverian, and Banish Arcs, 
the first three of which are very long. For each of these arcs he 
made use of an algebraical symbol to rej)rosent the unknown en-or of 
the precise position of the arc on the meridian. In his method he 
treats those eight quantities as independent variables ; Avhich is 
tantamount to ignoring local attraction altogether. The calculations, 
therefore, of the Mean Figure of the Earth hitherto made have left 
this most im])oi’tant element out of consideration. To remedy this 
has been my object. By a change, I venture to call it a correction, 
of Bessel’s method I have succeeded in obtaining formulai for the 
semiaxes and ellipticity of the Mean Figure, which involve expressions 
for the unknown local deflections of the plumb-line at the standard or 
reference-stations of the several arcs. 

If a and h represent the semiaxes and e the ellipticity, the following 
aixe the results anived at : — * 

01=20928627 + 1057-8G + 342*9^, -f 152^3^3 +27*3^^ + 93'&^ 
+ 8*8i 56 -f 63'7^j + 62'9t^feeL 

h=20849309-~3762-6t , — 384*3^, — 661-8^3 -~372&, 

— 140^6 — 249^8)5, — 249-1^3 feet. * 

Fi’om these we may easily deduce the ellipticity 
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c=~- [ l-l-0'0608i!,+0'0085<j4-0-0103;,+0'0016/^+0-0059/5 

+ 0'000o«6 + 0-0039<, + 0'001G39<„ ]• 
where tj ... tg are the eight unknown deviations of the plumb-line 
from the true vertical at the standard stations of the eight arcs arising 
from local atti'actioii. 

These forniube for the semiaxes and ellipticity of the mean figure 
of the earth sIjow us, that the effect of local attraction upon the final 
numerical results may be very considerable : for example, a deflection 
of the plumb-line of only 5" at tlie standard station (St. Agnes) of the 
Anglo-Gallic arc would introduce a correction of about one mile to the 
length of the semi -major- axis, and more than three miles to the semi- 
minor-axis. If the deflection at the standard station (Damargida) of 
the Indian Great Arc be what the mountains and ocean make it 
(without allowing any com])ensating effect from variations in density 
in the crust below, which no doubt exist, but which arc altogether 
unknown) viz. about 17"* 24, the semiaxes will be subject to a 
correction, arising from this cause alone, of half a mile and two miles. 
This is sufficient to show how great a degree of uncertainty local 
attraction, if not allowed for, introduces into tlie determination of the 
mean figure. As long as we have no means of ascertaining the 
amount of local attraction at the several standard -stations of the arcs 
employed in the calculation, this uncertainty regarding the mean 
figure, as determined by geodesy, must remain. The effect of our 
ignorance in this case is far more serious than that already noticed in 
mapping a country with minute precision. 

4. The third section of the Paper is occupied in devising means 
for removing this ambiguity. Although it has been necessary to 
assume one step in the argument, I think that the sequel shows that a 
very high degree of probability exists that the pi’ocess is a correct one. 

Each of the three gi*eat arcs — the Anglo- Gallic, the Kussian, and 
the Indian — is divided into a number of subordinate arcs. I therefore 
take each of these three great arcs and apply the method described in 
the last section to find the semiaxes of the ellipse which best 
lepresents that arc. The expressions for the scniiaxes involve one 
unknown quantity, viz. the amount of deflection at the stand fird 
station of the arc. In this way I obtain the semiaxes of throe ellipses, 
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involving three unknown quantities. The assumption which I Uien 
n^ike is, that the Mean Figure of the Earth is a spheroid ; that is, 
that tliese thrd^ ellipses are all the same. The effect of this is to give 
me four equations of condition, involving the three unknown 
quantities. These I solve by the method of least squares. The result 
is that the unknown deflections all come out very small ; and the 
seiniaxcs of the three ellipses come out remarkably near each other in 
value. The first part of this result shoif^^s, what 1 have intimated in 
para. that the local attraction arising from invisible causes hidden 
in the solid crust of the earth must be such, as very nearly to 
comjiensate for tlie effect produced by visible causes at the surface 
existing in mountains and oceans. And the second part of the result 
gives a very satisfactory solution of the problem of the Mean Figure 
taking local attraction into account, making the semiaxes 

20926189 and 20855816 feet 
and the ellipticity = 

divo'o 

5. In the fourth or last section of the Paper I enter into specix*- 
lations regarding the Constitution of the Earth’s Crust, suggested by 
the result of the preceding section. Tlie following extiact will best 
represent my views on this interesting subject : — 

“ The fix’st thing I observe in the results given in the last paragraph is 
the very small amount of the resultant deflections at the two extremities of 
the Indian Arc— Punnoe close to Cape Comorin, and Kaliana the nearest 
station to the Himalaya Mountains ; whereas tlie effect of the Oceau and 
the Mountains has been shown to be very large. This shows that the effect 
of variations of density in the crust must be very great, in order to bring 
about this near compensation. In fact the density of the crust beneath the 
mountains must be less than that below the plains, and still loss than that 
below the ocean-bed. If solidification from the fluid state commenced at 
the surface, the amount of contraction in the solid parts beneath the 
mountain-region has been less than in the parts beneath the sea. In fact, 
it is this unequal contraction which appears to have caused the hollows in 
the external surface which have become the basins into which the waters 
have flowed to form the ocean. As the waters flowed into the hollows thus 
created, the pressure on the ocean-bed would be increased, and the crust, so 
long as it was sufficiently thin to bo influenced by hydrostatic principles of 
floatation, would so adjust itself that the pressure on any couc^e de niveau 
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of tke fluid shoilld remain the same. At the time that the crust first 
became sufliclcntly thick to resist fracture under the strain produced by»a 
change in its density — that is, wlien it first ceased to topend for the 
elevation or depression of its several parts upon the principles of floatation — 
the total amount of matter in any vei'tical prism, drawn down into tlie 
fluid below to a given distance from the earth’s centre, had been the same 
tJiroiigh all the previous changes. After this, any further contraction or 
any expansion in the solid crust would not alter the amount of matter in 
the vertical prism, except where there was an ocean ; in the case of greater 
contraction under an ocean than elsewhere, the ocean would become deeper 
and the amount of matter greater, and in case of a less contraction or of an 
expansion of the crust under an ocean, the ocean would become shallower, 
or the amount of matter in the vertical prism less than before. It is not 
likely that expansion and contraction in the solid crust would affect the 
arrangement of matter in any other way. That changes of level do take 
place, by the rising and sinking of the surface, is a well-esfablished fact, 
which rather favours these theoretical considerations. But they receive, 
I think, great support from the other fact, that the large effects of the ocean 
at Punnee and of the mountains at Kaliana almost entirely disappear from 
the resultant deflections brought out by the calculation. 

This theory, that the wide ocean has been collected on parts of the earth’s 
surfiice where hollows have been made by the contraction and therefore 
increased density of the crust below, is well illustrated by the existence of a 
whole hemisphere of water, of which New Zealand is the pole, in stable 
equilibrium. Were the crust beneath only of the same density as that 
beneath the surrounding continents, the water would be drawn off by 
attraction and not allowed to stand in the undisturbed position it now 
occupies. 

I have, in what goes before, supposed that, in solidifying, the crust 
contracts and grows denser, as this appears to be most natural, though, 
after the solid mass is formed, it may either expand or contract, according 
as an accession or diminution of heat may take place. If, howeverj in the 
process of solidifying, the mass becomes lighter, the same conclusion will 
follow — the mountains being formed by a greater degree of expansion of 
the crust beneath them, and not by a less contraction, than in the other 
parts of the crust. It may seem at first difficult to conceive how a crust 
could be formed at all, if in the act of solidification it becomes heavier 
than the fluid on which it rests ; for the equilibrium of the heavy crust 
floating on a lighter fluid vjould be unstable, and the crust would sooner or 
later be broken through, and would sink down into the fluid, which would 
overflow it. If, however, this process went on perpetually, the descending 
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crust, whioli was originally formed by a loss of heat radiated from* the 
si^rface into space, reduce the heat of the fluid into which it sank, 

and after a timeia thic^V crust would be formed than before, and the 
difficulty of its bdh>{^ broken through would become greater every tim^ a 
new one was formed. Perhaps the tremendous dislocdtion of stratified 
rocks in huge masses with which a traveller in the mountains, especially 
in the interior of the Himalaya region, is familiar, may have been brought 
about in this way. The catastrophes, too, which geology seems to teach 
have at certain epochs destroyed whole speHes of living creatures, may 
have been thus caused, at the same time breaking up the strata in which 
these species had for ages before been deposited as the strata were formed. 
These phenomena must now long have ceased to occur, at any rate on a 
very extensive scale, as Mr. Hopkins’s investigations on Precession appear 
to prove that the crust is very tliick, at least 800 or 1,000 miles ; and this 
result has been recently confirmed by Professor W. Thomson in a paper' on 
the * Bigidity of the Earth.’ ” 

These results meet with some confirmation from an examination of 
the direction of the deflection of the plumb-line at several coast- 
stations where it is drawn toivards the sea. Tlio amounts of deflection 
are, however, so small that much cannot he built upon tliis. This, 
at any rate, may he said, that they present no obstacle to the theory 
so remarkably suggested by the facts brought to light in India, viz. 
that mountain-regions and oceans on a large scale have been produced 
by the contraction of the materials, as the surface of the earth lias 
passed from a fluid state to a condition of solidity — the amount of 
contraction beneath the mountain-region having been less than that 
beneath the ordinary surface, and still less than that beneath the 
ocean-bed, by which process the hollows have been produced into 
which the ocean has flowed. These coast-stations do in fact in several 
instances tend directly to favour the theory, as they seem to indicate, 
by excess of attraction towards the sea, that the contraction of the 
crust beneath the ocean has gone on increasing in some instances still 
further since the crust became too thick to be influenced by the 
principles of floatation, and that an additional flow of water into the 
increasing hollow has increased the amount of attraction upon stations 
on its shores. 


Calcutta^ August 2, 18 04. 


I am, your’s faithfully, 

John 1L Pratt. 
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Postscript, f 

[Received 29Lh April, 1865,] 

If the mw or uiicorrected I'esiilts of the Surveys in India and 
Europe (I mean ®Ueorrectcd for local attraction) are made use ofy 
they bring out meridians of a slightly different curvature in these 
different parts of tlie earth. If these were the true forms of the seve- 
ral meridians the result would be that the e(j[uator could not be a circle 
and the figure of tlie earth not a spheroid of revolution. A few years 
ago, General T. F. do Schubert calculated the form of an ellipsoid of 
three unecpial axes which would best suit the observations. Captain 

Alexander Clarke, 11. E. Qlcmolrs Roy. As. Hoc. Vol. XXIX, for 

« 

1860,) w(‘nt through the same calculation, following Bessers method. 
His result was that the e([uatorial radius in longitude 14'^ or there- 
al) 0 uts is one mile longer tliau that in longitude 104^k He speaks 
with hesitation rcgai'ding tlie result, on the ground that the data are 
far too scanty to lead to a conclusion to be relied u])on. He appears, 
however, liot to shrink from the hypothesis on which Ikj works, from 
the true grounds of distrust, viz. (1) the d priori improbability 
that the earth’s mean figure is not one of revolution, as the evidence of 
the fluid -origin of that figure is overwhelming* and (2) that the effect 
of local attraction is altogether overlooked by him. G^meral de Schubert 
ijideed in a subsequent paper (See Monthly Notices of Royal Astrono- 
'iiiical Hoc. for 1860, p. 264, where it is noticed) does anticipate that 
local attraction may modify and altogether destroy the data on which 
h(i rested the argument of an ellipsoidal figure. The Paper which I 
have sent to the Society and have noticed in this letter gives, for the 
first time, a method for estimating the effect of local attraction and 
proves (in the third section) that so very moderate an allowance as 1" 
or 2" for local attraction will altogether destroy the disparity between 
the curvature of the different meridians. When the arguments in this 
paper arc impartially weighed I feel convinced that the impi’obablc 

ellipsoidal theory will be abandoned altogether, 

% 

* The evidence, with full details, is given in the third edition of iny treatise 
on the “ Figure of the Karth^ now passing throiigli the press at Cambridge 
and a copy of which when published I purpose sending to the )Society. 

6 
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From tlie above letter it will bo seen, that I come to the conclusion 
that the earth’s crust below the mountains is somewhat less dense than 
below the plains ; and still less than below the ocean-bed. Mr. Airy 
{FJdL Trans, for 1854, p. 101) came to the fonner part of this conclu- 
sion. But his argument requires that the crust should be thin — and 
so thin as to be influenced for its position by the |§inciples of floata- 
tion. But Mr. Hopkins’ and Prof. W. Thomson’s results show that 
the crust cannot be thin. Moreover Mr.^ Airy’s line of reasoning does 
not lead to the latter part of the result, in that the crust is more dense 
below the ocean-bed. For these reasons I have not alluded to Mr. 
Airy’s hypothesis in my Paper. The argument therein explains both 
these phenomena without requiring that the crust should be thin, but 
rather the contrary. 


Notm to accoynpany a Geological map and section of the Lowa Ghur or 
Sheen Ghur range in the district of Bunnoo.^ Panjah ; with analyses 
of the Lignites, — By Albert M. VERonERE, Esq., M. D. 

[Received 10th Juno, 1864.] 

Description of the Section^ PL II L 

1. Hillocks or morraines formed by the pebbles and boulders of 
miocene conglomerates and sandstones which have been removed by 
the effect of the rains : the sand is carried away to the plain, but the 
boulders and pebbles are left behind and form a morraine. The 
stones have arranged themselves in layers resting against the miocene 
beds, with an inclination towards the plain (W) of 20°, 

2. Miocene (?) sandstone, very friable, grey or rather salt and 
pepper ; calcareous and often so soft that it can be crumbled in the 
hand. It contains boulders and pebbles, well rounded and worn, 
generally arranged in bands. It is these boulders and pebbles which 
form No. 1, as No. 2 is being destroyed. The pebbles and boulders 
are gi*eenstone, quartzite, quartzose porphyry, gypsose agglomerate, 
carboniferous and numnaulitic limestone, etc. 

3. Similar to 2, but a little harder, and contains occasionally banda 
of slate in a state of disintegration. Ca»bonized wood found here, 
(seldom,) in an iron-stained sandstone. 
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4 . Harder and greyer sandstone. The bed lias been broken up 
and re-cemented by a coarser, more salt-and-pepper-like sand. The 
pieces of the original bed are seen sticking out at *all angles like 
drifted ice. On tlie east side of the valley of Maidani, this breaking 
up is not observed. 

5. Conglomerate composed of yellow limestone pebbles cemented 
by a very hard calcareous cei||ent. The cement appears first to have 
coated the pebbles with two or three coats of various shades of yellow 
or brown, like a calculus of the bladder. This bed is seen always 
(west of the Indus) on the top of the nummulitic or bottom of the 
miocene l>cds. It is striking in appearance, especially when polished 
by a running torrent. 

6. Flesh-coloured, hard, nummulitic limestone, weathering rough, 
pitted and grey. It contains a few nummulites of small size and a 

* few small bivalves. 

7. Limestone, argillaceous and yellow ; it is arranged in concentric 
masses cemented by an earthy marly limestone. Both the rounded 
masses and the intervening earthy rocks are full of fossils ; 
N. Loevigata and N. Pushi are abundant ; also a small flat species and 
two species extremely gibbose and always very abundant in muddy 
nummulitic limestone. Bivalves very numerous. Casts of Trochus 
very abundant. A large Spatanchus, 6 inches across, found here also. 

8. Limestone, glaring-white like chalk and not much harder than 
chalk. It contains the same fossils as the preceding layer, but no 
Spatanchus. It is of very* great thickness and forms a high white 
cliff facing the cast and remarkable from a great distance. 

9. Slate in a state of decomposition. It is interbedded with 
limestone and occasionally contains small nummulites ; but it is 
generally without fossils. 

10. Carbonaceous shale with beds of “ Bol” or alum shale and 
of lignite. The Bol and the lignite beds are generally in contact 
with the nummulitic limestone above. 

11. Shales of all colours, white, red, yellow, grey, olive, nearly 
black ; very calcareous, with thin beds of muddy limestone (very soft) 
containing debris of shells, rootlets and stems of plants. No 
nummulites in these beds* Some of these shales are a good fire-clay 
and are used to make crucibles. These sjiales are generally more or 
less wavy. 
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Examinaiion of the TAgnitcs. 

m. 

The following samples were giycii to mo hy Lieut. Lane, Distriet 
Saperinfceiidoiit of Police, Buimoo. 

‘No. 1. — From a seam newly discovered near Cliushmea, north of 
Moolakhel, 8 miles from the Indus. 

Best quality, with a resinous fracturc^nd lustre ; jet black in colour; 
Sp. gravity 1.25. I 


Volatile inflammable substances, , 

• 

. 

• 

. 50 

Fixed carbon, .... 

, 

, 

. 

. 35 

Ash, . . • . • 

• 

* 

• 

. 15 





100 


There is a partial caking when the lignite is burnt in a close vessel. * 
The ash is a mixture of a reddish earthy powder, of hardened pieces 
of slaty shale (holding a little unreduced lignite) and of a fluffy 
white ash like wood-ash. Tlio red earth and the pieces of shale are 
mechanical impurities. The white huffy ash is the proper ash of the 
lignite. 

No. 2. — Best quality, as No. 1. Apparently a very little yellowish 
white clay adhering to the lignite which is 1^ inch bedded. 


From the same locality as Nck 1. 


Volatile inflammable substances, . 

• 


* 

. 50 

Fixed carbon, .... 

• 


, 

. 40 

Ash, 

• 

• 

• 

. 10 

100 


Same remarks as for No. 1. 

No. 3. — Middling quality, the usual cpiality of the bed. The 
lignite is in thin plates like leaf bed ; each thin plate is sometimes 
resinous in appearance, but more frequently has the appearance and 
lustre of charcoal. It contains a considerable amount of yellow clay 
between the plates. It crepitates in water* like salt deflagrating on 
fire. Its Sp. gravity is 1.28. 
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I^roni the saine locality. Given by Mr. Lane. 
Volatile inflammable substances, . 

Fixed earbon, ...... 

jVbb^ ^ « • • • • 


, 25 • 

. 40 

. 35 . 


100 

N. B , — Some of tlie volftle substances were unreduced in the 
experiment, and cousequently increased the percentage of fixed coal 
above its proper figure. The ash is mostly a reddish powdery earth 
with pieces of shale ; very little fluffy ash. 

No. 4. — Middling cpiality like No. 3. Structure woody. 

Same locality. Given by Mr. lame. 

, Volatile inflammable substances, . , , . 46.60 

Fixed earbon, 20.83 

Ash, 82.50 


99.99 

Ash, like No. 3. 

No. 5. Picked specimen, having the ai)|)carancc of fine jet. 
Hen vier than the preceding specimens and very resinous in 
appearance. 

Obtained from a native who said that it came from a scam near 
Sooltan Khel. 

Volatile inflammable substances, .... 46.06 

Fixed carbon, . , . . . . ,45. 

Ash, 8.33 


99.99 

The ash was nearly entirely composed of white fluffy ash, like wood- 
ash. This lignite cakes a good deal in the close vessel. 

Average of four analysis of the Chushmea mine. 

Volatile inflammable substances, , . ^ , . 42.91 

Fixed carbon, 33.95 

. . .23.10 


99.96 
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I copy licre Dr. A. Fleming’s analysis of tlie lignite of Kottree 
near the Ghicliajee Pass as it is evidently a continuation of the beds 
seen a few miles south of the Pass at Clmshmea. 

' Volatile inHamrriable matter, , . . 36.421 

Carbon, 33.579 

Ashes, . * . . , . 80.000 

100.000 

The coal or lignite from Sooltan Khcl (see No. 5) comcs”^nearer to 
the Baganwallah lignite as analyzed by Dr. A. Fleming. Compare 
my No. 5 with the following analyses copied from Dr. A. Fleming’s 
report : — 


Baganwallah, No. 1. Baganwallah, No. 2. 


Volatile, 

.■ ; 40.64 ■ 

Volatile, . 

. 38.455 

Carbon, 

. 41.36 

Carbon, 

. 59,705 

Ashes, 

. 18.00 

Ashes, 

1.840 


100.00 


100.000 


Average, 

39.547 

50.532 

9.920 

99.999 


To conclude, I enter here a table of the composition of the lignites 
•of the Lowa Ghur, of Baganwallah, and of the coal of Raneegunj and 
Sirsol in Bengal and of some coal in the British Islands. 


Volatile, 

Carbon, 

Ashes, 
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Si'cvnlific Intelligence. 


[No: I, 


^ Scientific Intelligence. 

« 

Mr. T. Tomlinson, late Siipcrinteiulcnt of the Barraekpore Park, has 
recently succeeded in hatching an Ostrich by placing the fresh-laid egg 
in a box lined with straw and exj>osing it to the sun by day for some 
Mxxdvs, keeping it under a domestic fowl during the night. To 
prevent one side of the egg being moi% exposed than tlie other, it 
was occasionally turned over. The new born bird is doing well. 

Col. Dalton from Cliota-Nagpur announces Ihp discovery of a vein 
of lead in a hill named Puttia near the village of Pelowa, Tu])peh 
llamkola, in Sirgooja. 

From an analysis of tlie specimen forwarded by Col. Dalton; it 
appears to be pure galena with a small trace of silver .and the ore is 
tractable. When fairly cleared, its value would be in Englaml from P2^ 
to 13£ per ton. An attempt to work the mine was made, but the 
outturn not proving i^roli table, it was abandoned. 


The foilowiTig is from our late Curator ; — 

Belmont^ St. Ih^iavd’s^ 

W. r;/o^xcc.sicr.s/rf/T, J)cc. 2, iStU. 

My dear Grote, — In the Jlcadcr for November PJth, you wdll read 
that a j)aper was read by me at the Zoological Society on Novcjuber 
8th ; but I was not there, having left a short paper with Sclater. In 
the Proceedings^ ]). bd5 of our Jumiial, I observe ^ Pel is Jaapieniontii' 
mentioned. This I consider to be merely the longer-furred mountain 
variety of F. cIhiuh ; F. ornata too, I now refer to F. lorquata^ F. Cai\ ; 
and celidogasier turns out to bo African, and distinct from 'uioerrina^ 
F. torquata of Sykes being a striped domestic Indian cat, — at least 
identical with the latter, wdietlier or not descended from domestic 
stock. A dead Tiger from Barraclrpore is mentioned in the same page 
of the Journal. I hope this was skeletonized, because I could get 
you fx Megaceros skeleton in exchange for it ! Lastly, about the “ new 
species of Varranus^ in the same page, I presume this to be the; 
Hydrosaimis noticed by me from the Andamans and Nicobars, which 
I could not perceive to differ structurally from H. Salvator. I suppose 
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you have received Gunther’s work on Indian reptiles^ which will 
materially assist the study of them. I do not, however, agree wkh 
him in all cases ; for instance, his identification of thd Bengal Emys 
ocellaia with the Tenasserim E, Berdmorei . — He has certainly not 
seen specimens of the former, and I wish that some could be sent to 
him. The species is not very commonly brought to the Calcutta 
bazar, but by offering a slight reward to one of the museum servants 
a few might bo obtained, and there is a good series of both races in 
the Society’s museum. I have written pretty regularly to Jerdon, 
communicating to him what I learn ; but he has not largely availed 
liiinself of my notes in his Appendix, and I seldom hear from him. 
He never was a good correspondent. I certainly told him in good 
time for publication that the common Indian Curlew is not Numenms 
ar(fuata^ but N. majdlr^ Sehlegel, figured in the Fauna Japonica ; and 
I sent British specimens of the former to the museum. He is quite 
wrong, too, in placing the Burmese Peafowl in Asam ! The Indian 
s])ecies occurring so far round as Chittagong. The G alius Tern- 
minckii^ Gray (j). 541,) which he mentions as a peculiar species, is a 
most obvious hybrid between hankivus and furcatus^ though differently 
coloured from the so-called Q, oeneus. In p. 481, he is quite wrong 
ill identifying Turtur chinensis with T, tigrinus : the former is much 
larger, with quite plain plumage on the back, and is correctly figured 
by Sonnerat. Both are in the Society’s museum. I cannot make out 
the middle-sized Indian Cormorant erroneously referred to sinensis in 
p. 862. P. 870, 1. 3. For poliogenys,^^ pyrrhogenys. P. 697. 
T, ocellatusj the Philippine species Quzonie.nsis^ Gm.,) is quite distinct 
from the Indian T. pugnae, to which Jerdon’s other synonyms 
belong. Arhoricola rufogularis^ (p. 598) was sent by Tickell from 
Tenasserim j as noticed in one of my Reports. Another time I will 
annotate Jerdon’s work for you in detail. About the Darjeeling Kalij 
Pheasant (inela'notus')^ these breed at the Gardens, and are distributed, 
but not any have died, to be promoted to the British Museum. A good 
pair of skins would accordingly be acceptable. Bruce has sent from 
China a noble pair of skins of Grossoptilon Mougolicum^ Swinhoe, 
(auritum^ Pallas, apud Sclater,) and ditto of a new species of 
Pucrasiaj P. xanthospila,, E. R. Gray, from the mountains N. W. of 
Pekin. The sexes of the former only differ in the male being larger 
7 
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and spurred. Hodgson’s Cr, tihetanwn still remains unique, I beli(?ve. 
Tlie localities assigned to many specimens in the British Museum are 
unreliable. Thtls the Burmese lineated or pencilled Kalij is assigned to 
Bootan, and various Tenasserim squiiTcls, also to Bootan, all doubtless 
from the same collection, but received with the en*oneous locality from 
the old India-house. The distinctions we recognise between Indian, 
Indo-Chinese and Malayan fauna} are little understood by naturalists 
here who will have all alike, to be Indian. Giinthcr’s Indian reptiles, 
for example. About Sikhim and As^am monkeys. I look upon 
assameusis (original specimen in India museum,) as a mere variety 
(not unlikely an individual^ var.) of rhesus ^ w^anting the fulvous hue 
of the hair on the hind-parts. 31. pelops I know little of, but Jerdon 
should get this at Masuri. Of the Lungoors, I know nothing of more 
than one Himalayan species, which is Hodgson’s schistaceus. Does 
true enlclhis range, into Amm, and is it not the Hunuman of the 
table-land of S. India? Is not priarntis peculiar to the ghats and 
mountainous country, as Johnii (vcrus) is certainly peculiar to the 
W. ghdts? I do not remember who wrote the Beview of Jerdon’s 
work in the Annals, and cannot refer to it here, Smythe has yet to 
shoot the Shan, and perhaps the Tibetan Lynx. Is it the wild yak 
he thinks of sending home alive ? The tame breed here as regularly as 
domestic cattle. A young bull was calved last year, and a cow this year, 
at the Zoological Gardens ; both females hornless. Pallas refers to wild 
two-humped camels in the Mongolian deseids ; and not many years 
ago the existence of wild yaks was doubted by Hutton and others. 
In the long stretch of desert country between the Bed Sea and the 
valley of the Nile wild onc-humped camels are numerous ; and I see 
no reason why these should not be aboriginally wild, like genuine Asinus 
vulgaris in Africa (the a. toenispusj Henglin). There is a fine male of the 
latter now in the Zoological Gardens, a most decided and unmistakeable 
true donkey or Onager ; and the series of wild asinine animals (includ- 
ing zebras) is complete, every known race or species being 
represented. All of the animals brought by Thompson were alive 
when I left London and the Hombills in first rate condition. The 
Aceros nipalensls would be a grand prize ; have not both sexes 
the rufous plumage in the nest? Be versing the usual arrange- 
ment, in Ehynchwa and in Tumix pugnax, the adult females are the 
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mc^re ornamented, and the young resemble the old males I The oljJ 
she-rhinoceros soon made friends with the young ones, but is k^jt 
separate from them. Bos sondaims did not die from tke injury to the 
foot. That was a very sliglit affair and soon over ; there was a 
‘gathering,’ wlien the animal walked lame, and he recovered *as 
soon as it was lanced. He grew much, and became in fine condition, 
and when he died the mass of thickened cuticle had begun to form 
between the bases of the horns ; but the colour of the coat had not 
begun to blacken. Poor fellow, he is now admirably stuffed, in the 
B. M. He died of inflammation of the bowels. In the Zoological Gardens, 
are one pair tonpieola^ two pairs Ortygornis guJavls^ and one 

pair oi each Indian species of Galloperdix^ all in first-rate health and 
coinlition. The ‘ blood-pheasant’ {JtJiaginis craeniiis) from interior 
of 6ikhim, is a great desideratum.' A young African wild boar 
{S, Scropha vera) has been put to S, Andamanensis^ but I believe 
with no result as yet. I suppose there is no chance now of getting a 
boar of the Andaman race. Thanks for the Darjeeling Shrews and 
Bats, which I look forward with interest to see. F. More, when 
I last saw him, w\as mainly interested in insects of economical value, 
as honey-bees, &c. Has the hive bee of Kashmir ever been scientifi- 
cally examined ? It is likely enough to prove as distinct as the 
Ligurian Bee. Just before I left London I saw, with AVolf, in spirit, 
a most curious new mammal, sent by Du Chaillu from Fernando Po. 
It is an Otter-like modification of the order Insectivora^ and the most 
distinct new genus of mammal that has turned up for a long time. 
It will be figured and described in the forthcoming Number of the 
Tr. Z, S- Size of a large stoat, but more bulky, with tail exceedingly 
tumid at base, laterally flattened for the remainder. Wliiskers very 
copious, thick and coarse, as in Cynogale Bennettii, Eyes small. 
Two of the hind toes connected, as in so many marsupials. General 
appearance, colour and fur, very otter-like. Front teeth hooked, 
approaching to Sorex. Alphonse Milne Edwards has published a 
monograph on the Chewotains, upon which part of my note 
bears. I have sent the particulars to Jerdon, and by the way 
I wish Jerdon would contribute to the Journal a selection from 
the many notes that I have sent him. There are two groups of 
Chevrotains (united by A, Milne Edwards,) viz. M.eminn<x of India 
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and Ceylon, and Tragulus of the Indo-Chinese and Malayan countries, 
—trfor M. 7 nalacce 7 is{Sj Gray zr: M. indica. Of Tragulus, there are 
3 large races aM 3 small, as follow : — 

[1. Tr,naj)u,’¥, Cuv. = yavanicws apud Gray and Cantor. One 
specimen in Calcutta museum. 

^ 2. Tr. Stanleyanus. 

^ 3. 2V, (like last, but with black sides of neck and breast-marks > 

in Calcutta museum $ $, and unknown here.) 

( 4. Tr, java^iicus (verus) = pelanaoc, nobis, from Java only, I 
suspect, and one $ only in Calcutta museum. Numerous 
g specimens in Liveri)ool museum. 

^ 5. Tr, kanchil. Extends to S. Tenasseiim. 

^ 5. Tr. ajffinis, Gray, placed as a synonym of Kanchil by Edwards, 
and the original specimen so named by Gray, from Malacca, is just a 
Karu'hil wanting the medial breast-stripe ; but others sent by Mouhat 
from Cambodia appear to be a distinct race, whatever name it may 
bear. The Society’s museum has all but the last, and the specimens 
should be re-labelled according to this present determination of them. 
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As iTincli interest is being attaclied to the local production of fire- 
wood for th(^ use of the steamers that ply on the Indus river, I liave 
the honor to forward the accompanying notes taken during a passage 
made up that river and its tributary, from Kotree to Mooltan, on 
board the steamin' ^ Havelock,' Capt. Davis, Commander, which left 
Kotree on the 29th of August and reached Mooltan on the 16th of 
September. 

The river at the time of starting was at its highest, inundating 
much of the country and causing an immense number of islands to 
be formed in its course. 

It is the vegetation of these islands I would describe. It is liot very 
extensive, but what there is of it is turned to much account and 
might be to more. 

The following is a list of the Flora met with, viz. : — ■ 

Acacia Arabica, L. 

* A. Arabica, var Cupressitm. 

Prosopis spicigera, L. 

Populus Euphratica, Oliv, 

8 
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Taniarix Indica (= T. Galiica, L.) ‘ 

T. Dioica, Iloxb. 

T. Orient alis. 

Phoenix Dactyliiera, L. 

Saccharuin Muuja, Roxb. 

S. spontaneum, L. 

S. cylindricum, Lam. 

Typha (aiignstifolia ?) ^ 

Creeping amongst the above, climbing to the top of all, shewing off 
its lovely flowers, was Asclcpias rosea, Roxb. in great beauty. 

Acacia, Arahicaf l^iihhcY^ (Seiiulee,) ‘ Babool’ (Hind.) ^ Kekur’ 
(Punjabee). A. A. var (Jnpressus^ ‘ Canblee-bubber’ (Seiudee). 

This tree with its variety grows in very great luxuriance and 
tolerably rapidly, and within 60 miles of Kotree it is in much greater 
abundance than further up the river ; it here fonns dense jungles 
and yields very fair timber. The tree itself is too valuable to be 
directly used for firewood, its chief timber being used for railway 
sleepers ; the rest of the wood and branches only are converted into 
firewood or charcoal, and the bark and fruit reserved for tanning 
purposes. 

A tree (as it stands) that can yield from two to three sleepers, 
costs one Rupee, the buyer felling and carrying it away. White ants 
do not injure the felled logs much, and the old wood is tolerably 
proof to their attacks. 

The timber of the Cupressiforra variety is considered the better, 
being closer in grain, and harder than that of the common outspread- 
ing tree : being also of greater length, and thus generally giving 
an additional sleeper, 

Prosopis spicigera^ ^ Kunda’ (Scindee,) * Jand’ (Punjabee). 

This tree is not common on the Balaas ; indeed it is scarcely to be 
seen in any quantity until we get above Sukker, and then chiefly on 
the mainland, where it is obtained largely, especially at one of the 
river wood stations called Jummalee. 

Its wood is good for fuel, but alas, too readily attacked by white 
ants. These insects seem to relish it mow than any other of the 
woods, and from the great loss it suffers from these destructive insects 
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whilst stacked, its collection for tlie supply of the steamers is 
prohibited. • 

For the reasons given against its being stored fo/fuel, its timber 
is likewise not used by the natives for any purpose whatevei*, when 
other can be obtained. 

The fruit, however, called in Scindee Singhar,” is considered an 
excellent vegetable, and is largely eaten by the natives in their thur- 
Jcarics. 

J^irpahis Eupliraf iea^ ‘Balm’ (Scindee and Punjabec,) grows in great 
abundance on the Balaas, but more especially about a hundred miles 
ab'ove Kotree. It is a rapidly growdng tree, producing very fail- 
tin iber, with a white light wood, very useful for furniture ami house- 
hold-work of a light nature, but which does not stand much strain. 
It* is a very dangerous article as fuel in steamers, or when used for 
the railway, as the wood, owing to its lightness. Hies ^^p through the 
Hue when only half burnt. The oHicers commanding the steamers 
are very careful that none is ever taken on board, even by mistake, 
from the danger attendant on its use. 

The tiinb(!r for furnitui’c costs about 5 annas a cubic foot. 

Tamar lx Tndica^ ‘ Laee’ (Scindee,) ‘ Jhao’ (Hind.) ‘ Furash’ (Pun- 
jabee). 

This may be considered as the chief source of Hrewood from 
Mooltan to Kotree. It grows in immense ([uantities, but above 
the union of the Jive rivers with the Indus, it becomes gradually 
replaced on the Balua land by the T. diolca and it becomes more 
abundant on the mainland, where we Hud the T. orleidalis also 
occurring, but as a very much larger ti’ee. These were all in 
blossom in September, presenting a vciy heath-like ap])earance just 
before the flowers expanded. The T. Indica like all its congeners, 
grows very rajiidly, producing in three or four years a deep red 
wood, very much like the Beef wood of Australia. At this ag(i 
it is best for fuel : the white and young wood makes but poor fuel, and 
is also rapidly destroyed by the white ant ; whereas the red wood 
may lie for nearly four years without injury ; but as it becomes 
• completely dried and aged, it becomes more liable to the attacks of 
these insects. The cost of this wood at the river stations is 
15 Bupces for 100 maunds. 
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Tamarix dloica^ ^ Pilchee/ (Scindee and Punjabee,) iirst met with in 
any abundance on the Balaas near Biikree ; above tliat station it 
gradually takes tlie place of T. Indica. It is gi’catly used for all 
thatching purposes, basket-work, &c. 

Tamarix ormitalis^ ‘ Asree-loua’ (Scindee,) is an unknown tree on 
the Balaas, but on the mainland it not unfrequeiitly forms a prominent 
object in the landscape, generally near villages. The tree lives best 
in a dry and salt soil, where it very j’apidly produces large timber, 
but this does not make such good fuel as tlie 2\ Indica. 

The native names of tliese Tamarisks are much confounded even by 
the natives themselves. The name ^ Furas’ in^ the Punjab is applied 
to all, but chiefly to T. OriautaJis. They arc so very much like each 
other that this is not to be wondered at. Edgeworth, in his Flora 
Mallica, calls T. dioica^ ‘ Lai,’ and T. Gallica (= T. Indica?) ‘ Pilchi.’ 
I would consider the Scindee names as typical, from their being 
connected with something further than simply the tree as it grows, 
viz. in the one case the value of the wood for fuel, T. Indica^ ‘ Laec,’ 

‘ Jhao in another the use of the shrub for thatching purposes and the 
known fact of this kind never })roducing wood, T, dioica, ^ Pilchee 
and lastly with the fact that it forms a large tree, the wood of which 
is not so good for fuel, 2\ Orientalise ‘Asree-loua.’ 

Fheenix daciyliferae is occasionally to be seen on the Balaa land 
between Sukker and Mooltan, where it is very common on the main- 
land also. A splendid grove of these trees, surrounding Sukker, is 
seen from a long distance off. After leaving Kotrec some forty miles, 
we see none of this tree until Sukker comes in sight, whereas round 
Kotree it is very abundant, and at and near Mooltan it is also very 
abundant, 

Saccharum Munji, ‘ Moonj,’ (Scindee and Punjabee). Thousands 
of acres of river land are covered with this useful grass, the value of 
which might be greatly raised by the introduction of machinery 
for converting it into pulp for the Paper Maker. And Sukker would 
be the place for starting such an establishment, as it grows chiefly 
above Sukker, to which place it could be floated down the river at 
little or no cost. This very floating down would aid in the treatment 
required by all fibres to bring them into a fit condition for working. 
The surrounding country yields immense quantities of an Alkali 
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(Sitgee-muttee) with which the material could he clieaply bleached, 
tlien to be forwarded to England, to be converted there into finer pnflp 
and })aper. 

The great outcry at home since the commencement of the cotton 
famine lias been for material, capable of being converted at a cheap 
rate, into paper of a line quality. Coloured materials require much 
bleaching, and tliis in England is the expensive part of the process. 
Now if such a material as Moonj, which costs at the place of 
growth little more than the labour of cutting, could be bleached 
thoroughly with the alkali produced on the banks of the river, this 
would supply the great desideratum of the jiaper-makers. 

Esparto {Slijja tQnaeissima) has been very largely used in England 
wdtliin the last three years, but its great drawback is the exj)cnse 
of bleaching it. 

The Moonj is largely employed by the native boatmen in making 
ropes for their boats, which they mamifucture for tliemselves. 

Saccharum sponianeuMj ‘ Khans’ (Scindee.) This grass grows in 
great luxuriance. It is chiefly used for thatching purposes, and 
makes tolerably good grazing for cattle, although as it ages it 
becomes a very rough coarse grass, when tin; cattle seem to leave it 
alone. It begins to flower early in September, and its flowering has 
just ceased, wlien the S. Moonja commences to flower, which is about 
the beginning of October. 

Tijpha (angustifolla 1) ^ Pun’ (Scindee,) is very common in the 

back waters, but more especially above Sukk(!r. 1 cannot say it is 
even common below Sukker. The leaves are largely used for making 
matting (chuttie) and the soft down attached to the ripe fruit is used 
for stuffing pillows. The pollen is said by Lindley to be converted 
into bread in Scind. Although I made many enquiries relative' to it, 
I could get no information about it. 

On examining the wood brought on board the steamer, (about which 
Capt. Davis gave me every information and assistance in his power,) 
I found that nearly the whole of it consisted of the wood of the 
Taniarix Indica^ aiid the wood was called Jhao. We occasionally 
took on board that of the Acacia Arahica called ^Bubber.’ But I had 
to procure specimens of tot of the Frosopis Spidgem called ' Kuiida,’ 
and of the Fopnlus Euphratica called ‘ Balm.’ 



58 


The Verjetatio'n of the hlayids of the Indus River, 


[No. 2, 


The Captain considered tlie billets that were large enough to’be 
sp’iit into two, of the Jhao, when it was “ as red as beef” as the best 
wood on the rivei*. But his heart used to long for the wood he once 
got when u]) the Jhelum river. Coivs^ that’s the tiling for driving 
the engines.” Olea Europea^ ^ Cow’ (Punjabee. ) 

Ininiensc injury is done to the wood after it is collected at the 
wood stations, by white ants, which will, in a very few days, if not 
carefully looked after, destroy a stack, jkaving a mass of mud in place 
of the original wood. White ants will not attack the Jhao, if the 
wood is red, to the same extent tliat they do tlie other kinds of wood. 

The soil of the Islands varies very much. It consists nearly 
altogetlier of a rich alluvial de])Osit at Kotree, gradually becoming 
more sandy as we ascend the rivei*. This change to a sandy soil is 
very much more marked above Sukker, after which the soil really 
seems to be all sand with no earthy matter. Owing to this change 
in its conqiosition as we gradually get above Kotree and approatdi 
Sukker those massings of the Acacia Arahica that we had down 
the river become less numerous and thinner : until at last by the 
time wo have reached the junction of the five rivers with the 
Indus, we lose them altogether, as well as the Taniacix Joidica, which 
is now replaced by the T. dioica, Moonj gets abundant above 
Sukker and the Islands are very much less wooded, being more 
covered with grasses. 

I have no doubt that much of this river land which at present really 
lies Avaste, might be, Avith a little care and managenumt, covered with 
trees (;apable of yielding both timber and firewood. We sliould look 
to timber as the ultimate object ; in doing so, Ave obtain firewood as a 
collatcu’al result. In covering these islands with vegetation Ave aid 
in rendering them somcAvliat more permanent than they are at present, 
by the roots grasping and keeping together the soil. 

The following may be considered the history of one of these islands 
that may have remained permanent. 

In the month of September as the river falls, a mound of saml 
gradually appears, enlarging daily as the river becomes lower, and 
bare and barren. But as the September winds bhnv, they carry clouds 
of tlie seed of the Saccharum sponiancum from other islands ; these 
fall on the soil and then readily germinate. In a couj)le of months the 
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S. *sponf.(iO( fwi lias sprung iip? its leaves now aid in eatcliing the 
seeds of the Tamurix and Munjcij which having rijKuaed, are Hying 
about at tlie mercy of the winds. The two latter lie dormant until 
the next year. .In the meanwhile the S. spontanewm for a short, time 
kept down by the cold season and eaten over by the cattle, has its 
giowth stopped until March or April, wlicn it springs up, and by 
September is in its full growth and blossom. The Tamarix and S. 
Munja being now, on the rising of the river in August, jdaced under 
favoural)le (‘ireumstaneivs, begin to grow rapidly, and l)y the end of the 
second year cover the Balaa, killing out S. sponia/nenin to a great 
degree. Upon the island being flooded at the end of tlie second year, 
the vcgi'tation on it catclies the seeds floated down by the river, and 
those in tlnjir turn germinate and gradually develope a jungle. At 
very little expense, indeed, many of those Balaas might be sown 
broadcast with the seeds of timber trees, (Acacia or ‘ Sissoo’ are 
umloubtedly the best) about the beginning of August. When the river 
rose it would cover the islands and deposit sufficient alluvial soil to 
permit their germinating and taking root. The seeds would not be 
carried off by the currents, as they become entangled in the grass, 
which after an inundation is gcmerally seen pressed Hat to the surface 
with a large amount of alluvial deposit keeping it down. 

Developing jungles on these islands, would not only supply timber, 
firewood, Ac., but by making the islands permanent, would to a 
great extent assist in forming a permanent channel for the river, the 
absence of which is one of the great difficulties to be overcome at 
present by the navigator. 
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Ohsrrvations on certain strictures by Mr. 11. F. Blanford, on my 
Paper on the disirilmtion of Indian Gasteropoda in J. A. S., No, 
CCLXXXIX. Page 69. — By W. Theobald, Jr. 

(Received 21st May, 1864.) (Read 1st June, 1865.) 

My friend Mr. Blaiiford, loc. cit., after reading the above paper? 
among otlier remarks, expresses liiinsyf as follows : — “ The sporadic 
origin of species is not held by any eminent naturalist of the present 
day, and Mr. Theobald had advanced no instance in its favour.'’ 

Now the peculiar distribution of a few species over an enormous 
area, was the reason for my preferjing the supposition of a sporadic 
origin for them at least as the only intelligible one, and if for the 
majority of species, this view is not so imperatively requisite, yet for 
such species as Bnlimus pultiis^ B. punctatus^ B. gracilis.^ B. caniopictus^ 
and others, it naturally suggests itself, though I doubtless must have 
expressed myself so badly as to warrant Mr. Blanford in denying my 
having “ advanced any instance in its favour.” Bejecting however, 
the obvious view, as I hold it to be, of sporadic origin, it yet remains 
to be seen Avhat explanation consonant with the Darwinian ]iy])othesis, 
can be offered, and I shall eagerly listen to Mr. Blanford’s suggestions 
on this point. 

I se(' of course, that in terming the origin of any species “ sporadic,” 
I explain nothing, and that it amounts to a confession of ignorance, 
still this is a negative evil and leaves the ground chair foi’ any 
superstructure which fresh light may enable us to add, but not so a 
positive assertion of a law, which, however, applicable in some cas(\s 
and true to some extent, does not meet all, and appears contradicted 
by some. I will now advert to the first portion of Mr. Blanford’s 
stricture to the effect that I held views which no eminent naturalist 
did, and certainly such a statement was not encouraging, but on 
returning to station within the last month, I accidentally came 
across a work which considerably reassured me; though how far 
Mr. Blanford will admit the names of A. A. Gould and Louis 
Agassiz to be eminent in their department, after the quotation 
I shall presently make, I cannot say. ‘Any how I find in the 
“ Princiides of Zoology” by those Professors, n^y identical theory 
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laiH down, on precisely the same grounds of certain peculiarities in 
the distrihiition of Fish, which ai)peared to me (though unhappily 
not to Mr. Blanford) so convincing in the case of the Ijand Shells of 
India. 

So identical are the results and the proofs in either case, that I 
think it lUMtessary to say, that till the present month, I had never seen 
the work I am about to cjuote from, or any writings whatever of either 
Gould or Agassiz, and that my views of the sporadic origin of certain 
species of shells were deduced from considerations touching their 
distribution, and in ignorance of similar arguments, derivable from the 
study of an entirely different class. 

The following quotation from page 211 of the Principles of Zoology 
will prove how closely the estimate I forme<l of the practii^al effecis 
of accidental distribution, corresponds with that held by Gould and 
Agassiz, 

“ 448. Other causes may also contribute towards dispersing animals. 
Thus the sea-weeds are canaed about by marine currents and are 
fr(}<pieutly met witli far from shore, thronged with little crustaceans 
which are \n this inamier transported to great distances from the 
place of tlniir birth. The drift wood which the Gulf Stream floats 
from the Gulf of Mexico even to the western shores of Euro])e is 
frequently jierforated by the Larvae of insects, and may probably serve 
as depositories for the eggs of fishes, (Crustacea and mollusks. It is 
possible also that a(tiiatic birds may contribute in some measure to 
tln‘, diffusion of some species of fishes and uiollusks, eitlier by the 
eggs becoming attached to their feet or by means of those which they 
evacuate undigested after having transported them to considerable 
distances. Hlill all these c ire n't) i stances exercise Init a very feeble, 
'injlnene.e ^ipon the, dnslrlbulton af species in yenvrafj and, each 'eofintry 
none the less preserves its peculiar phystoynoniy so far as its aniniah 
are concerned. 

“ 449. There is only one w’^ay to account for the distribution t)f 
animals as we find them, namely to suppose they are autochilmyioi ^ 
that is to say that they originated like plants, on the soil where they 
are found. In order to explain the particular distribution of many 
animals^ we are even led -to adniit that they must have been created at 
several points oj the same zone^ an inference which V)c must make from 

9 
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tlte di^/rlhuti<yn of aqaatic anintaJa^ espcciaUu that of fishes. If we 
examine the fishes of the rivers of the United States, i)ecnliar species 
will be found \n each hasin^ associated with others which are common 
to se.veral has ms. Thus the Delaware river contains species not found 
in the Hudson. But on the other hand, the pickerel is found in both. 
Now, if all animals o^’iginated at one point and from a single stock, 
tlie jjickcrel must have passed from the Delaware to the Hudson or 
vice versa, which it could only Inive done by passing along the 
sea shore or by lea}>ing over large s})aces of terra iirma; that is to say, 
in both cases it would be necessary to do violence to its organisation.” 

This last arguiiient must of course stand for what it is worth, and 
were it alone, W'ould not be worth much, but we have here, with fish, 
as I have shown to be the case with Gastero])ods in India, the grand 
fact of certain few species of enormous range, compar(id with the 
limited extent of their more numerous congeners and the absurdity of 
supposing that they have been thus widely distribiittid by any physical 
agency, whi(*h has left the great -majority nnaffeeted by its operation. 
Hence my reasons for leaning towards the “ S 2 )oradic” theory, for 
some species at h'ast, not singly at all events, 1 am glad to see, if 
howevia’, in coni])any wdth no other jdiysiologist than Louis Agassiz. 
I cannot conclude these observations without quoting a passage from 
the vitriolic p<m of Dr. Knox, in his work on Bace, whiu’c, though 
he holds that Time and developement change all things” (])age 94,^ 
yet is very bitter on the absurdity of supposing that AtauDKNT has 
anything to do with such changes. Knox on Bace, page 90, “ When 
I am told that there is a short-legged race of sheep somewhei-e in 
America, the product of accident, my reply is simply, I do not 
believe it, even although to make the story look better, it has been 
added that from among the few short-legged sheep accidentally 
produced in the flock, the owner was careful to extrude the long- 
legged ones, and so at last his whole flock became short-legged, and 
he had no more trouble with it . — It is the old fable of Hippocrates 
and the Macrocephali re<luced to something like a sci(nitific formula. 
Transferred from sheep, it has been made the basis of a theory of 
race of mankind, reducing all to accident. By accident a child darkeu 
than the rest of the family is horn ; when tins happens in the present 
day, it is also hy courtesy called an accident, hut its nature is well 



J8G5.] Noio rvlarnig fo Fauna, 03 

iiii({crstoo(l — not ho iu foi-incr tinios. Tliis dark cliild a little darker 
than the otJiers s(^]miatos witli a few more from the rest of the fannly 
and Hojoiiriis in a land whore a hoi sun cmhrowiiH them witli a still 
deeper hue. In time they become blacker and blacker or browner and 
Ijrowner. Should they travel north instead of south, it is all the same ; 
for extreme cold produces the same effect as extreme heat ! This is 
ancient and modern jdiysiology !” 


Noi»:. relati/a/ io SlvaJik Fauna . — By H. B. Medltcott. 

. [lloceived 7th Soptembesr, 1861.] [Read 7th September, 1864.] 

The notice I have to bring before the Society may be considercil a 
continuation of a series of brief but important conimuuicatioiis, com- 
menced more than thii'ty years ago, and continued during some twenty 
years, as recorded in the volumes of the Journal of the Asiatic Society 
for that period. Those communications formc<l a current chronicle of 
the discovt'ry of the Fnmui Stvalensis. Had the ac(‘nunt of those 
discoveri(‘S ever assumed a more connected and complete form, the 
correction I have now to make, would never have been needed, as it is 
but the statement of a fact, of which the evidence was in liaml and in 
mind, although never expressed. Indeed, for the same reason, this 
fact can now be only indicated, its value being still unknowui. This fact 
is — ^the existence of two vertebrate faunaa, possibly quite distinct, 
among the fossils hitherto collected from the so-called Sivalik rocks. 

In a recently published number of the ‘ Memoirs of the Geological 
Survey of India, Vol. III. Part 2, I have given a somewhat detailed 
account of the geology of the Sub-IIimalayan region in North-West 
India. I therein established a threefold division of the great series of 
deposits coming under the general title of Sub-IIimalayan. Concerning 
the lowest of those groups (Snbatliu, etc.) little or no conflict- 
ing evidence presented itself. The two upper groups I described 
•as in all respects more akin to each other, although still most 
clearly separable along a well inarked boundary, at wbieh tlie yoinjgi'r 
strata overlap the steeply denuded edges of the older, hesi<les being 
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largely made up of tlieir debris. Siicli evidence is so immutable to the 
geologist, and, when on so grand a scale, entails such grave consider- 
ations of time, that I presumed to call in question the one published 
statement (in Vol. III. p. 627 of the J. A. S. B. for 1884) of 
vertebrate Sivalik fossils having been found within the area of the 
older groups, not having myself succeeded in re-discovering fossils at 
the locality indicated. My sce])ticism was of course based upon the 
a priori consideration of geological tilne ; and because, as I state at 
p. 105 of my Memoir, no corresponding distinction has as yet been 
suspected by the authors of the Fauna Sivalnisis. I made due 
attempts to authenticate the observation which I liad called in question 
by referring to the original discoverers ; as, however, in every reply 
I received, there was some trace of ambiguity, not wishing to give 
further trouble to my correspondents, I published the whole case in 
its unsettled form, giving ^ull directions for the application of the 
verdict on either side (see pp. 15, 16, 104 — 6, of my Memoir). 
I have now the pleasure to announce this verdict ; and, notwithstand 
ing the precaution I took to provide for its application, the fact cannot 
W(*U be stated without a few words of explanation. 

In a letter dated the 16th J uly, 1864, Sir Proby Cautley tells me that 
he has himself collected fossils on the north side of Nahan i. e. in the 
rocks of my middle group, the same in every lespcct as those he 
had found luore abundantly at the south base of the Sivalik hills, oast 
of the Jumna. The peculiar mode of occjiirrence of these fossils in 
the nodular clays Q clay-conglomerate’ of Cautley), as compared with 
those found in the coarse gravel deposits, could not escape observation. 
The former were all small and fragmentary. Large masses of the clay 
had to be carted from the lulls and broken up at leisure in search of 
the fossil remains. I need scarcely, however, state that the Sivalik 
fossils have hitherto been given and received as one undivided fauna. 
Every one interested in these subjects will join in the regret expressed 
by Sir Proby Cautley that it is now impossible to work the question out, 
unless upon fresh materials. He informs me that the large collection 
of these smaller fossils, sent by him with the others to the British 
Museum, is now not to be found. 

To palaeontologists then, we may now announce that a most interest- 
ing case awaits their investigation, namely, the ^ comparison of well 
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ro])VeHontod vei’tcl)rat(3 faiime, occurring in a series of beds, closely 
related in j)oint of geological conditions of deposit, etc., and 
distinctly separated (broken) in time. 

The application of the fact to stratigraphical geology may now 
take shape. The strata at the base of the sections visible in parts of 
the Sivalik hills are representations of the Nahun group — the middle 
group of the Sub-IIimalayan series. The expression of this on a map 
must still be arbitrary : for the true Sivalik strata (though so strongly 
unconfonnable with the ‘ Nahun’ strata along their junction with the 
inner zone of these Nahun rocks,) aj)pear to pass conformably and 
even by gradation into the re])resentatives of the Nahun strata in the 
outer zone. It is of course to be expected that a very close study 
Avill reveal traces of this unconforniability in the sections of the 
Sivalik hills also; but in such massive, banked strata, from twenty to 
t\co hundred feet thick, the determination of such a feature will be 
very dubious. 

In physical geology this feature will be only another example, on a 
larger scale than those given in my Memoir, of the supposition 1 have 
offered in explanation of the mode of disturbance of all these Sub- 
llinialayan rocks — slow contortion and ujdicaval along narrow zones 
synchronously, with more or less unintorruptod deposition in the ad- 
joining exterior area. 



V<n>f riJ>ftho7i!^ to /oidiaft Jltdacologj/, No. / . Desci'fpt i(Ois of 77CIV lit fid 
* shells from, Arakmi^ Pe(/7i^ aod Aoa ; with notes o)i the disi'nhiUton 
of desc^fhed* species, — By William T. Blanford, A. 11. S. M.j 

F. a. s. 

[Received lltli March, 1865.] 

Order— PITLMONIFKIIA. 

Family IIeUcida\ 

\ 

GexNus NANTNA. 

Section MacrochJamys. 

1. N. OOMPLUVJALIS, n. sp. 

Shell perforated, snhglohoKely depressed, thin, light-coloured, horny, 
smooth, polished, diaphanous, very minutely striated. Spire convex ; 
♦suture in a deep and rather broad groove, which becomes obsolete at 
the apex. Whorls 4|, convex, shar]dy angulate above at the edge of 
the sutural groove; the last not descending near the mouth. Aj)erture, 
oblique, irregularly lunate, of the same form as the whorls, nearly 
equal in height and breadth ; peristome thin, in one plane, simple ; 
margins distant, colnmellar briefly reflexed at the perforation. 



Millem. 

incli. 

Major diameter, 

10 

0.4 

Minor ditto, 

9 

o.;iG 

Axis, 



0.20 


Aperture 5 millem. broad. 

Habitat — Arakan hills. 

Th is shell is closely allied to N. convallata.^ Bens, of the Tenassci'im 
provinces, and replaces that shell in Arakan. It is distinguished by 
the smaller number of whorls, while the singular sutural channel is 
even more developed, but it varies slightly in size. 

2. N. NEBULOSA, n. sp. 

Shell minutely perforated, eonoidly depressed, thin, light horny, 
not polished, minutely striated, and possessing a dull greasy lustre. 
Spire conoidal ; apex rather acute ; suture impressed. Whorls 6, convex 
above ; the last rather broader, subangulate above the ■ periphery 
rounded beneath. Aperture slightly oblique, lunate, the breadtli- 
greater than the height ; peristome simple/ tliin ; colnmellar margin 
vertical, slightly reflexed, , 
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Minor ditto, 
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G 
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Aperture 6 iiiillcm. broad, 4J liigli. 

Habitat — Akoutoinig on tlie Irawady, below Prome, Pegu. 

This species may be distinguislied from its numerous allies of the 
MdcrocJilaniys section by its blunt angulation at tbe peripliery and its 
dull lustre. Its nearly vertical mouth amply serves to shew its dis- 
tinction from A". Iwnesta^ Gould, wliicli shell moreover is more polished, 
and differs in sevt^ral other particulars. 

3. N. iiYroLEUCA, n. sp. 

Shell openly perforated, depressed, very thin, smooth, |>olishe(l, 
horny; dark brown above ; lighter, fre(piently wliite below ; faintly 
striated, obliquely above, radiately below, with extremely fine con- 
centric microscopic markings, which are frecpiently obsolete. Spiro 
veny little raised ; apex rather obtuse ; suture im])ressed, sometimes 
sub-marginate. Whorls 5, rather convex above ; the last rather 
broader, rounded beneath, not descending. Aperture lunate, the 
breadth exceeding tbe height, nearly vertical ; peristome acute, 
straight ; columellar margin descending with an oblitpre curve, scarcely 
reflex ed. 



Millem. 

inch. 

Major diameter, 

12 

0.48 

Minor ditto, 

10|- 

0.42 

Axis, 

G 

0.25 


Habitat — Akoutoung, Pegu. Scarce. 

Near A. cauHuij Bs., but larger, more depressed, and with far finer 
microscopic spiral sculpture ; so fine indeed that it is difficult of detec- 
tion even under a powerful microscope. H. hypoleuca may be re- 
cognised by its pale base, and dark horny colour above, and by its open 
perforation. 

• A small form, perhaps identical with the above, but only 5 or (> 
millemctres in diameter, is* common in northern Pegu. T had com 
founded it with A. camia^ Bens., but Mr. Benson informs me that 
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that spccioB is very different. This small form differs from N. hypoleiica 
in its more marked spiral sculpture, which, however, is still microscopic. 

Section Hetnlpleda. 

4. N. UNDOSA, n. sp. 

Shell naiTOwly umbilicated, depressed, rather solid, white (? horny 
when fi'csh,) peculiarly marked with irregularly sinuous close sjnral 
sculpture resembling scratches, and crosse^l by oblique lines of growth. 
Spire very depressly conoid ; apex obtuse ; suture impressed. Whorls 
5, rather rapidly increasing, somewhat convex ; the last broader, 
rounded at the periphery and below; the spiral sculjjture passing 
over the periphery and gradually dying out on the lower surface, 
which is marked by radiating striie. Mouth diagonal, broadly lunate, 
equally broad and high ; peristome simple, acute ; margins distant, 
united by a callus ; columellar margin oblique, shortly roflexed above. 



Millem. 

inch. 

Major diameter, 

36 

1.45 

Minor ditto, 

31 

1.24 

Axis, 

21 

0.84 


Aperture 18 millem. broad. 

Habitat — Shan Hills, east of Ava. Distinguished by its peculiar 
sculpture ; which somewhat recalls that of Nanina JlHmpJi.rcyHwna^ 
Lea. All the specimens found were dead and bleached ; fresh speci- 
mens possibly possess a coloured epidermis. 

Section Sesara, 

5. N. HELICIPERA, n. sp. 

Shell imperforate when adult, but with a deep umbilical hollow ; 
young specimens deeply perforate ; conoidly trochifoTiii, subcanq)anulate, 
thin, horny, sharply and arcuately costulatcd above, the costulation 
continuing over the periphery ; smooth, polished and finely striated 
beneath. Spire conoid, sides convex ; apex rather obtuse; suture im- 
pressed. Wliorls 7 — 7J, closely wound, convex, increasing very 
slowly ; the last angulate at the periphery in adults, sharply keeled in 
immature specimens, flattened beneath, more convex near the mouth, 
with one or two small, irregularly shaped indentations, (which arc 
mostly opaque from a coating of white callus within the shell), on the 
lower surface, generally at a distance of about J a.whorl from the 
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niiVith. Aperture oblique, lunate, the breadth double the height, 
coluuiclla furnished with a spiral lamina' which runs throughout tlio 
wliorlS) and renders the shell opaque around the umbifical excavation. 
Peristome simple, very slightly tliickencd inside, arcuate at the base 
of the right margin ; margins distant, the columellar oblique. 



Millem. 

inch. 

Major diameter, 

10 

0.4 

Minor ditto, 

9 

OM 
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7 
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Aperture 4 millem. broad, 2 high. 

Animal small with a very nari-ow foot, a very small mucus pore at 
the end, and a small lobe above. 

Habitat — Arakan hills near Promc ; more abundant on the Arakan 
than on the Pegu side. 

This very pretty little snail, which is nowhere common, is re- 
markable for the screw like lamina on the columella, running iij) 
throughout the whorls. The indentation on the base of the lowest 
whorl is also peculiar ; it varies considerably in position and form, 
].>eing sometiiiK^s double, but it is almost always present. The animal 
bears a great resemblance to that of Nanina pylaica^ Bs. 

The subgenus Sesara was founded by Albers for Nanina infrendms^ 
Gould, (supposed at first to be a Mdlx,) a peculiar little Molmcin shell 
witli teeth inside the peristome. I have no hesitation in uniting to 
this species, besides the closely allied N. capessens^ Bens., tli« IVidopsu- 
like N. pylaica^ Bs , and the present species, as well as the two fol- 
lowing. N. pylaica^ N. eapessensj N. infrendens^ and the prerent 
species are all distinguished by peculiar additions to the peristome, 
and form together a well marked group, all being more or less 
depressly trochiform, horny, with closely wound narrow whorls, 
arcuately costulate above, and smooth beneath. 

N. helicifera was found rarely on the road between Prome and 
Tongoop, and somewhat further south. In the Bassein district it 
appears to be replaced by N. Basseinemis. 

6. N. MAMILLARIS, U. Sp. 

Shell minutely perforated, very depressly trochiform, suborbicular, 
thin, horny ; finely, closely and arcuately costulated above, the costu- 
lations passing over the periphery ; smooth, shining, and radiately 

10 
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Htriated beueatli. Spire clepressly conoid, with convex sides, the 
apex slightly acuminate and papillar; suture but little impressed. 
Whorls 7J, convex, closely wound, slowly increasing ; the last sharply 
keeled, flatly convex beneath, marked in nearly adult and sometimes 
in full grown specimens, with two or three small pits of variable 
form, opaque from corresponding internal calli, and generally arranged 
in an oblique line opposite to the mouth. Aperture oblique, sub- 
rhouiboidally lunate, 8 times as broad as ^high ; columella furnished in 
young specimens with a more or less rudimentary spiral lamina 
running up the whorls, which is obsolete in adult shells. Peristome 
thin, slightly curved forwards at the base ; margins distant, columellar 
margin very oblique. 



Millem. 

inch. 

Major diameter, 

11 

0.44 

Minor ditto, 

10 

0.4 
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G| 

0.20 


Aperture 5|- millem. broad, scarcely 2 high. 

Animal similar to that of N. heliclfera. 

Habitat — Akoutoung, Pegu — ^not rare. 

The close relation of this species to the last is unquestionable ; 
besides resembling it in general form, texture, and sculpture, and in 
the characters of the animal, young specimens possess a similar 
columellar fold, and indentations on the lower surface somewhat 
resembling those of N, helici/eraj though less deep and more opaque. 
Both these characters, however, appear to become obsolete in adult 
specimens of the present form. The two species are easily distin- 
guished by the absence of the columellar lamina in adults of N, 
mamillarts, which may also be recognised by its acuminate apex, 
lower spire and flatter base. 

7. N. Basseinensis, n. sp. 

Shell minutely perforated, globosely trochiform, subcampanulate, 
thin, horny, closely, sharply and arcuately costulated above, the costu- 
lations passing over the periphery to the under surface, which is 
smooth, shining, and radiately striated. Spire obtusely conoid, with 
convex sides; apex obtuse; suture slightly impressed. Whorls T, 
slightly convex, closely wound, slowly increasing ; the last not de- 
scending, flatly convex beneatli, more tumid near tlie mouth, keeled 
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at*thc.peri 2 )heiy, tlie keel vaiUBliing near the mouth. Aperture lunate, 
ohlitpie, breadth more than double the height ; peristome thin, curved 
forwards at the base ; margins distant, columellar oblique. 
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Aperture 5| millem. broad, 2 high. 

Habitat — Southern portion of the Arakan range of hills near 
Bassein and Ca])e Negrais. 

This shell is distinguished from N. 'luamillaria by its non-acuniinate 
apex, higher H[)ire and more convex base, and from N. helicifcra by 
the absence of the columellar lamina, of which no trace appears in 
the present species. It appears to replace the last named shell in tlic 
southern portion of the Arakan hills. It is scarce, and I have met 
wdth but few specimens in good condition. I have never seen the 
animal, which, however, is doubtless similar to those of the two preced- 
ing species. 

Section Trochofnorjdia. 

8. N. CONFINIS, 11. sp. 

Shell minutely jierforated, trochiform, very thin, whitish horny, 
smooth, shining. Spire conical, apex slightly obtuse, suture scarcely 
impressed. Whorls 7, flatly convex, marked above with 4 or 6 spiral 
ribs and fine oblique lines of growth ; the last sharply keeled, flatly 
convex beneath, and very finely radiately striated. Aperture obbque? 
subrhomboidal, twice as broad as high ; peristome thin, acute, straight ; 
margins distant, columellar subveilical, briefly and triangularly reflexed. 
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Aperture 5 millem. broad, high. 

Habitat — near Thayet Myo, on the borders of British Bm’ina ; also 
'near Ava. 

A near ally of N. artc^ Bens., from Tenasscrim, which, however, 
may easily be recognised by the concave sides of its spire. From other 
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related species, as infalaj Bens., N. cacuminifera, Bens., and N. 
aftcgia^ Bens., N. confinis is distiriguislied by its sculpture. 

9 . N. CTJLMBN, 11. sp. 

^hell very minutely perforated, trochiform, very thin, horny, trans- 
lucent. Spire conical, apex obtuse, suture impressed. Whorls 6, convex 
above and ornamented with fine raised spiral lines, and oblique 8tria3 ; 
the last whorl sharply keeled at th^ periphery, not descending, 
swollen and minutely decussately striated beneath. Aperture but 
little oblique, snbquadrately lunate ; height less than the breadth ; 
peristome simple, thin ; margins distant, columellar vertical, slightly 
rehoxed above. 



Millern. 

inch, 

Major diameter, 

5|- 

0.23 

Minor ditto, 



0.21 

Axis, ! 



0.22 


Aperture 3 millern. broad, 2 high. 

Habitat — Akoutoung and banks of the Tsanda Khyoung, Henzada 
district, Pegu. 

Easily distinguished from N. confinis and A. atlcgia by its smaller 
size and higher spire ; from N. arx^ by the sides of tlie spire being 
straight and not concave, and from the Bengal N. infala^ Bens., by 
its sculpture, and its sharper keel. 

10. N. GRATULATOR, n. Sp. 

Shell perforated, turbinate, thin, wliitish horny. Spire conical ; 
apex obtuse ; suture impressed. Whorls 5, slowly and regularly in- 
creasing, convex, spirally liratc and marked witli oblique striee of 
growth above ; the last whorl keeled at the peripheiy, convex and 
decussately marked with concentric and radiating striae below, not 
excavated around the perforation. Aperture diagonal, subtrapezoidal, 
breadth exceeding the height ; peristome thin ; mai’gins distant, united 
by a callus ; basal deeply sinuate ; columellar vertical, forming a right 
angle with the basal, and briefly triangularly reflexed above ; refiexed 
yortiou thickened and passing half round the perforation. 



Millern. 

inch. 

Major diameter, 

5 

0.2 

Minor ditto, 

• 4| 

0.18 



4 

• 0.16 
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Aperture 3 luillcm. broad, 2 high. 

Animal witli a small mucus pore, and very small lobe above. 

Habitat — IiaAvaddy valley, Pegu. 

This pretty little species abounds near Thayet Myo, and occurs 
throughout the Irawaddy valley in British Burmah. I do not r(i- 
meinber meeting with it in Arakan. It is easily distinguished from 
all others of similar form among Indian shells, by its very oblique 
mouth, by the peculiar columellar margin of the peristome, and by 
the strong lirate sculpture. I have much doubt as to whether it 
should be assigned to Trochomorjylia^ the species of which group are 
larger, and tln^ animals somewhat different. 

Section Kallclla f 
11. N. CONULA, n. sp. 

Shell subperforate, turreted, white, liorny, thin, translucent, marked 
with oblique sinuous subfiliform costulate striation, and, below the 
centre of the whorl, with very fine spiral lines, only visible under a 
powerful lens. Spire conical, apex rather obtuse, suture deeply sunk. 
Whorls 6, very convex, keeled in the centre, the keel very fine, raised, 
thread-like, opaque and white ; the last whorl bicarinate, tlie second 
raised spiral line being below the periphery ; flatly convex beneath, and 
marked by radiating stihe and concentric impressed lines. Aperture 
oblique, tumidly and subangulately lunate, about equally broad and 
high ; peristome thin; maigins distant ; columellar nearly vertical, very 
briefly reflexed at the penultimate whorl. 

Millem. inch. 

Diameter, If 0.07 

Height, 2 0.08 

Habitat — Phoung ditto. Arakan. 

A minute species remarkable for its keeled and convex wlioiis. 
Only 4 specimens were found. 


Genus HELIX. 

Section Plechypylis, 

12. H. Kakenorum, n. sp. 

Shell sinistrorsc, very widely umbilicated, discoid, flat above, solid, 
white, with rather irregular oblique pale chesnut streaks crossing the 
whorls, transversely and sinuously striated with decussating spiral 
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lines * above and below ; epidermis thin, horny. Apex minutely 
granulate or sub-granulate, almost imperceptibly raised above the flat 
spire ; suture not impressed, very narrowly margiiiate. Whorls 6, 
narrow and closely wound, flat above; the last angulate above the 
periphery, rounded beneath, descending close to the mouth, very 
slightly compressed behind the same. Umbilicus very shallow, 
exposing all the whorls. Aperture, diagonal, trimcately subcircular ; 
peristome white, reflexed throughout, miirgius joined by a raised bar, 
from the centre of which a lamina passes up the parietal side of the 
whorl to the plication, which lies at about the circumference of the 
whorl from the mouth, and resembles that of Helix acliatina^ Gray ; 
the parietal transverse lamina being simple and obliepie above, then 
bifurcating, giving off the lamina which runs to the mouth, and two 
short basal supports. A thread-like lamina also runs along the 
extreme base of the parietal side of the whorl, and joins the aperture. 
Palatal teeth 5 ; the uppeu’ 3 and the lowest longitudinal, the upper- 
most very long and thin, the 4th vertical, corresponding to the fork 
in the pai'ictal lamina. 



Millem. 

inch. 

Major diameter, 

13 

0.52 

Minor ditto, 

11 

0.44 

Axis, 

4 

0.16 


Habitat; — Banks of Tsanda Khyoung, near Kaintha village, in 
Ilcnzada district, Pegu, Larger variety ; major diameter 18 millem. 
minor diameter 15, height 5. A very few specimens were found on 
the banks of the Nungatho Khyoung, Henzada district. 

This shell combines the external form of H. leiophisj Bens., and 
H. refiiga^ Gould, with the internal plication of H, achaiina^ Gray. 
Prom both the first named species, however, the present may bo easily 
distinguished by its more pei'fectly dhaioid shape, by its smaller 
height, and more open umbilicus, as well as by its colouring. Exter- 
nally, it is a very different shell from H, achalina, being of not more 
than half the thickness of that species. The internal plication, 
however, is absolutely undistinguishable. 

Like many other shells in Pegu, this species has evidently a very 
local distribution. In the spot where it was found first, among some 
limestone rocks forming a low ridge skirting the, right bank of the 
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Tsanda Khyoung, it was abundant, but it was not met with again 
until 3 or 4 speciiriens of the larger variety were found nearly 50 
miles further south. • 

The locality given by Mr. Benson for Helix leinplda is Kwadouk 
near Tha>et Myo. The shell also abounds at Akoutoung, on the 
Irawady, below Pronie. 

13. H. PERARCTA, n. Sp. 

Shell sinistral, widely umbilicated, discoid, rather tliin, white, 
transversely sinuously striated, with faintly marked decussating spiral 
lines above and below. Apex minutely granulate, slightly raised 
above the flat spire, suture rather deeply impressed. Whorls G, 
convex above and at the periphery, the last a little compressed behind 
the mouth, descending suddenly to the aperture, which is oblique and 
roundly lunate ; peristome white, expanded all round ; margins joined 
by a somewhat curved ridge, from the centre of which a lamella runs 
up the whorl towards the parietal plication, which, however, it does 
not join. The ])arietal vertical lamina is single, simple, rather short, 
slightly curved, with a rudimentaiy transverse plait at the top. Two 
free horizontal lamella> occur beneath that running to the aperture, the 
lowest being the longest and thinnest, and running back beneath the 
base of the vertical lamina. Palatal teeth 6, all horizontal except the 
4th and 5th, which are slightly oblique. Umbilicus open, deep, 
exposing all the whorls. 

Millem. inch. 


Major diameter, 

11 

0.44 

Minor ditto, 

9 

0.36 

Height, 

4 

0.16 


Habitat — My a Leit Doung, near Ava. 

Distinguished from its allies, IL refuga^ II, lelojjhis^ and H. Kareno- 
Tum^ by its deeper suture and rounded whorls, and internally by the 
shorter parietal lamina, and by the 5th palatal plait being less oblique 
than in leiopiiis^ and not backed by a second plait as in refuga. This 
species is the smallest known amongst those belonging to the Burmese 
types of Plectopylis, 

’ 14. H. Feddeni, n. sp. 

Shell sinistrorse, very wMely umbilicated, discoid, flat above, thin, 
dull white, marked by rather irregular oblique sculpture both above 
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V 

and Itelow. Spire quite flat, apex not rising above the surface, siuure 
Lnprcssed. Whorls 6| — 7, narrow and closely wound, slightly convex 
above ; the last much broader, rounded at the periphery and beneath, 
descending abru])tly close to the mouth. Umbilicus shallow, exposing 
all the whorls. Aperture more nearly horizontal than vertical, sub- 
circularly lunate. Peristome slightly thickened, expanded throughout, 
margins joined by a rib, from the centre of which a lamina ^sometimes 
runs up to the parietal plication, but isffroqiiently interrupted a short 
distance within the aperture, and is always thicker and higher near 
the mouth than further back. Parietal plication consisting of a verti- 
cal lamina in front, and a second, slightly oblique, just behind the 
first, giving out the interrupted lamina running to the aperture from 
the top, and a shorter horizontal lamella from the bottom ; the hinder 
with small re-entering supports above and below. Beneath both is a 
nari'ow free thread-like horizontal lamella. Palatal teeth 5: Isi, 2nd, 
3rd and 5th horizontal, 4th vertical and stouter than the others ; 1st 
and 2nd longer than the remainder. 



Millem. 

inch. 

Major diameter, 

16 

0.65 

Minor ditto, 

13 

0.52 

Height, 



0.18 


Habitat — Prome : rare. 

Of this unquestionably distinct species but 3 or 4 specimens were 
found by Mr. Fedden and myself. Both the external form and plica- 
tion differ from those of all allied species. It is especially distinguish- 
ed by its rounded pcripliery, wider last whorl, and its irregular 
non- decussated sculpture externally, and internally by the double 
parietal lamina. 


Section ? 

15. II, POLYPLEURIS, n. Sp. 

Shell openly umbilicated, trochifomi, rather solid, white, (probably 
horny in living specimens,) obliquely and closely costulated. Spire 
conoid; apex rather obtuse; suture impressed. Wliorls 6, convex, 
slowly increasing ; the last not descending, surrounded by a raised 
thread-like keel, convex beneath, and somewhat sinuously radiately 
costulated around the deep and pervious umbilicus. ^Aperture oblique, 
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roundly lunate, almost circular; peristome thin; margins distant, 
columellar sliglitly expanded. 




Millem. 

linch. 

Major diameter, 

• 

4 

0.16 

Minor ditto, 



0.15 

Axis, 


8 

0.12 


TTabitat — Arakaii hills ; rare. 

A prettily marked little species near H. BaHcavda^ Bens., from 
which it is distinguished by its liner and closer sculpture, more open 
umbilicus, and less conical spire. It is very probably a Nanina^ but 
the animal was not met with. 

CIenus BULIMUS. 

• 16. B. SCROBTCULATUS, 11. Sp. 

Shell subobtectly perforated, turritedly ovate, thin, horny, yellowish 
white, marked with vertical, subarcuate, rather irregular, closely set, 
raised lines. Spire tiirrited, apex obtuse, suture simple, impressed. 
Whorls 6, convex, the last rounded beneath. Aperture vertical, 
tnmeately ovate: peristome simple, thin ; right margin considerably 
curved forwards ; columellar vertical, curving to the left near the base, 
frequently straight, rather broadly reflexed. 



Millem. 

inch . 

Length, 

7 

0.28 

Diameter, 


0.14 

Length of aperture, 

3J 

014 


Habitat — Begu, west of 'the Irawady. 

The nearest ally of this species is its congener B. putus^ Bens., 
which inhabits tlie same localities, and differs in its greater tumidity 
and less marked sculpture. There is, however, much variation in- the 
first named character, and despite the great difference between the two 
forms in general, there is some appearance of a passage. Two speci- 
mens of B. putiis which I possess, measuring respectively 7 and 
millem. in length, are both 5 millem. in diameter. 

Both these species shew a tendency to a passage to Spiraxis, 

17. B. PLICIFER, n. sp. 

Shell obtectly perforated, ovately conical/ rather thin, horny, finely 
striated. Spire conical, apex obtuse ; suture marginate, scarcely 
11 
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impressed . Whorls 5, planulatcly convex ahove, the last longer t/han 
lylie s[)ire, somewhat tumid, rounded at the base. Aperture vertical, 
truncately oval, snbpyriform; peristome simple ; right margin curved 
forwai’ds ; columellar callous, subvertical, slightly curved, rather broadly 
reflexed ; margins united by a callus bearing a small re-entering lamella 
about the centi’e. 

Millem. inch. 

Length, ^ 9 0.86 

Diameter, 5J 0.22 

Aperture 5 millem. high, 2J broad. 

Habitat — Thayet Myo, Pegu : rare. 

A more tumid shell than Ji. patus^ Bens., and easily distinguished 
from all other Indian and Burmese forms of the genus by the re-enter- 
ing parietal plait. 


Genus SPIBAXIS. 

18. S. JMJSILLA, n. sp. 

Shell imperforate, ovate, thin, horny, yellowish white, costulately 
striaterl. Spire conically i)yrami«lal ; sides straight ; apex rather acaite ; 
sutur(' impressed. Whorls 5, convex ; the last longer than the s])iro 
(ratio =: 4 : 3) and rounded beneath. Aperture rather oblicpie, sub])y- 
riform ; peristome simple, acute, much curved forwards on the rigid 
margin ; columella scarcely twisted, reflexed, a])pressed on the whorl. 

Millem, inch. 


Length, 6 0.24 

Diameter, 3| 0.14 

Length of aperture, 3^ 0.14 

Habitat. — Pi ome district, Pegu : rare. 


I am not quite sure if all of the few specimens I possess of this 
peculiar small form came from Akoutoung, or whether some may not 
be from Thayet Myo. The shell resembles young specimens of 
Bulimm ptdm^ Bens., so closely, that it can only be distinguished by 
the absence of any perforation. 


Genus ACHATTNA. 

19. A. Peuuensis, n. sp. 

Shell obloiig ovate, rathcfi* solid, dark reddish brown, horny, marked 
with distinct and regular impressed lines. Spire convexly conical ; 
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a])ex obtuse; suture impressed, subcrenulate. Whorls 6|, slightly 
convex ; the last ascending a little towards the mouth, and exceeding 
^ of the shell in length. Aperture vertical, truncately semicircular ; 
peristome obtus(^ slightly thickened ; margins joined by a callus ; 
coliinudla very iniich curved, projecting forwards at the base, siibver- 
tically truncated within the peristome. 



Millem. 

inch. 

Length, 

7 

0.28 

Diameter, 

3^ 

0.14 

Length of aperture 

2 

2| 

0.11 


Habitat — Ira wady valley, Pegu : common. 

A pretty little species, darker in colour than any of its allies, exc(‘]>t 
[terbaps A. (jevinia^ Bens., and easily distinguished from all, by the 
columella being more arcuate, also by its more acuminate spire and 
blunter apex, and its much stronger sculpture. 

20. A. PKKTBNIJIS, n. Sp. 

Shell very slender, turrited, thin, light horny, polished, closely, 
minutely, and ratlnu- irregularly striated. Spire subulate, somewhat 
acuminate towards the blunt apex ; sutiu’c im])ressed, subcrenulate. 
Whorls 11 — 12, convex, the last about the length of the spire. 
Ajautui'c ()bli(jue, ovatcly pyriform, ])eristome thin, margins united by 
a thin callus, columella moderately curved, obliquely truncated. 



Millem. 

inch. 

Length, 

20 

0.8 

Diameter, 


O.IS 

Length of aperture, 

4 

0.10 


Habitat — Tongoop, Arakan. 

Var major^ length 26| millem. ; diameter 6 ; length of aperture 6. 
Of another specimen ; length 23 millem. ; diameter 5| ; length of aper- 
ture 5|. 

Habitat — Pyema Khyoung, Bassein district, Pegu. 

A much more slender species than A, tenainpira^ Bens., (a variety of 
which also abounds in parts of Pegu,) though there are signs of a 
•passage. The present appears to replace A. iennUplra in Arakan and 
Bassein. Mr. Benson, to* whom I sent a specimen, observes that it is 
intermediate between A, tcnuiniylra ami A, Jiastahi^ Bens. 
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Genus SUCCINEA. 

21. S. PLICATA, n. sp. 

Shell depressly subovate, very tliin, irregularly, obli(piely and more 
or less coarsely plaited, pale amber in colour, homy. Spire short ; 
apex minutely papillar! Whorls 2J ; the last about f of the entire 
length. Aperture oblique, curved backwards at the base, nearly oval, 
openly angulate above ; peristome simple ; columellar margin regularly 
bow-shaped ; right margin rather straigljter. 

Millem. inch. 

Length, 17 0.68 

Diameter, 9-| 0.38 

Height, when laid upon the mouth, 6 millem. Aix^rture 14 millem. 
long, 8 broad. 

Habitat — Tongoop, Arakan : one or two specimens, rather less 
coarsely sculptured, occurred also south of Bassein in Pegu. 

This species approaches S. scmmrica, Gould, l)ut is distinguished 
from that and from all other Indian s})e(des by its coarse sculpture. 
It has also a larger spire than S. scmUtrica, It is not common : indeed 
species of the genus Saccinca are generally but very locally disiributeil 
in India and Burma. 

Genus CLAUSILIA. 

22. C. FUsiKOiiMis, n. sp. 

Shell not riinate, fusiform, horny, thin, white; obliquely, very 
closely and finely costUlately striated throughout. Spire diminishing 
slowly at first above the middle, then rapidly attenuate towards the 
acute apex ; suture simple, scarcely impressed, deeper towards the apex. 
Whorls 9, convex above, flattened below, the last very little narrower 
than the penultimate. Aperture semioval, (nearly semicircular) ; upper 
parietal plait very fine ; internal palatal teeth 7, the uppermost by far 
the longest. Peristome thin, expanded, not continuous, the margins 
being distant, and united by a thin callus ; coluimdlar margin straight 
and very long posteriorly. 



Millem. 

inch. 

Length, 

23 

0.92 

Diameter, 

(5 

0.24 


Habitat — Arakan hills, west of Heiizada. Very rare. 
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But a solitary specimen was met with helonging to this form, which 
is more tumiil in the centre than any of its allies, C. insigms, Gouhl, 
&c. The non -continuity of the peristome may be due to immaturity 
ill tlie specimen fpund. The shape of the mouth may also possibly be 
slightly modified in older examples, but the general form doubtless 
remains the same, and is alone sufficient to distinguish the sjiecies. 

A solitary specimen of another new form, much smaller than the 
above, being only 17 millcm. long, occurred at Moditoung Tsekan, on 
the road from Prome to Tongoop. It is unfortunately bleached and 
worn, though perfect. 

Genus STREPTAXIS. 

2d. S. Burmanica, n. sp. 

Shell ovately subglobose, umbilicated, thin, horny, white, mai’ked 
throughout with tine and closely set sinuate costulation. S])ire 
convex ; suture's scarcely impressed. Whorls 0, the last 2 widely 
<‘xcentric, rounded at the periphery ; the penultimate broader than the 
last whorl ; last flattened beneath, and angulately compressed around 
the umbilicus. Apeidiire oblique, irregularly semioval, with a single 
re-entering lamellar parietal ; peristome white, thin, expanded through- 
out, (hieply sinuate above, at the junction with the penultimate whorl, 
compi’(issed and curved forwards on the upper right margin, and some- 
times furnished with a very small internal tooth-like callous ])rojection ; 
the two margins subparallel, distant, united by a thin callus. 



Milleni. 

inch. 

Major diameter, 

10 

0.4 

Minor ditto, 

7 

0.28 

Height, 

6 

0.24 


Habitat — Tongoop, Arakan. 

This is a very near ally of the Molmein S. Petiti^ Gouhl, but it is 
distinguished from that shell and from S. cxaciUa, Gould, by the 
rounded periphery and more globose form. It is larger and less 
slender than S, Andama7iica^ Bens., and is distinguished from all the 
above species, and also from the Nilgiri S', PerroUeti^ by the greater 
si'ze of the penultimate whorl in comparison with that of the antcpenul- 
tirnate, a character to which’ my attention was called by Mi'. Benson. 

In Dr. Gould’s original description (an im])erfect onej of H. 7V///, 
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as rc'pniilished in Otia Coiichologica, p. 188, no mention is made of 
the angiilatioii of the p(?riphery, which, however, is referred to ])y 
Ph'iffer, (Mon. Uelic. I. 8). The cliaracter is certainly variable : in 
spccinieiis in my own collection there is a considerable difference. 


OjiDini,~-PKOSOBKANCHlATA. 

Family Cyclopl^nrl dm. 

Genus CYCLOPHOliUS. 

24. C. (LagocJicihiH) lepoiiinus. 

Shell narrowly umbilicated, conically turbinate, thin, dark horny, 
and ovnanicnt(Hl tliroughout with obrnpie strite and with raised spiral 
linos, closer together at the periphery and within the umbilicus than 
elsewliere. Spiro conical ; apex rather acute. Whorls 5J, rounded ; 
the last cylindri(*al, not descending. Aperture obliqin'., subcircular, 
angulato above; peristome sini])le, thickened, subexpanded, incised at 
tlu; upper angle ; colunndlar margin curved backwards. Operculum 
lioriiy, greyish white, multispiral. 



Millcm. 

inch. 

Major diameter, 

4 

o.lG 

Minor ditto, 


0.14 

Axis, 

4 

O.lG 


Hal (itat — Akoutoung, Pegu. 

This form is allied to CjfcJophorus scisHlniarrjOj Bens., and C. tamo- 
Iroina^ Bens., forming with them the group for which Mr. Theobald 
has proposed the name of Lagoidmllas. There appears good reason for 
associating these shells as a distinct subgenus, which perhaps repre- 
sents, in Burma, the group of Cyclophori com])risiug C, halojdilhis and 
its allies in Southern India and Ceylon. The present species is 
smaller and higher in the sijire than either of the others. The animal 
of O. hporinus is short, dark in colour, with small black tentacles, and 
resembles ordinary Cyclophori in most characters. The only specimen 
ol>tained living and examined, possessed, however, the peculiarity of a 
groove down the middle of the caudal portion of the foot above. 

The peristome is simple in the only perfect adult spccinuui which I 
possess, but in a broken barely adult shell, there is a riidimcntarv 
duplication. The two lips arc probably united in the full grown shell. 
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P also met with a shell apparently helongin^^: to this species, hut 
not full grown, at Pyema Khyoung, south of Basscin. 

An immature specimen of probably a 4th species t)f Lagorhc.iluSj 
with very fine and rather close c(piidistant spiral sculpture, was found 
hy me in the neighhourhood of Ava. 

Genus PTEPtOCYCLOS. 

25. Pt. FunnENT, n. sp. 

81ie11 widely umhilicatcd, convexly depressed, smooth, finely striated 
rather thin, elegantly marked with alt ernating transverse zigzag stri[)(^s 
of white and eliesnut, anti witli a moderately broad submediaii band of 
darktir colour. Sjnre nearly fiat ; apex but very slightly protruded ; 
suture deep. TVlioiis 4 J, convex ; the last rounded, descending towards 
the mouth. A])erture circular, slightly oblique ; peristome dtmble; the 
two portions separated by a shallow groove, the inner cut away intt> a 
mod(}rate sinus above, and the outer turned up into a small vertical 
wing, free from the penultimate whorl. Operculum concave within, 
lh(^ centre flat ; flatly concave without, with lamellar free edges to the 
whorls, thickest at the circumference. 

Millcm. inch. 

Major diameter, 11 0.44 

Minor ditto, 0 0.86 

Axis, 5 0.2 

Habitat — Thayet Myo, Pegu — rare. 

A smaller and more convex shell than Ft, ceira^ Bens, from 
Molniein. It is one of the most beautifully marked sj;)ecies of the 
genus ; it resembles Pt. 'pallatm^ Bens., in form, and in the peculiar 
characters of the operculum, and equals the handsomest specimens of 
Ft. riipeslrisj Bens., in its colouring. 

Named after the discoverer, Mr. Fcdden, of the Geological Survey. 

Genus ALYCHiITTS. 

26. A. poLiTus, n. sp. 

Shell moderately umbilicated, turbinately depressed, smooth, polish- 
ed, shining, amber-coloured. Spire depres.sly conoidal ; suture (h'e[> ; 
apex obtuse, rather redder than the remainder of the shell. Whorls 
8|-, convex ; the last round, scarcely descending towards the mouth, 
very little swollen at the side, and ornamented on the infiated portion 
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for a short distance with close fine cost ulat ion, which extends beneath 
to the umbilicus and renders the shell opaque in that spot. Constric- 
tion long, smooth, swelling considerably in front towards the mouth. 
Sutural tube short, about -j- to ^ of the periphery of the penultimate 
whorl. Aperture oblique, circular, deeply sinuate at the junction 
with the penultimate whorl, and at the loAver right margin; peristome 
double, the inner lip projecting and continuous, outer lip retrorelict. 


0])erculum horny, multispiral, 

extcrnalljj- concjave. 



Millem. 

inch. 

Major diameter,. 

3 

0.12 

Minor ditto, 



0.09 

Axis, 

H 

0.05 


Habitat — Phoung do, near Cape Negrais, Arakan. 


Very near A. humilis.^ W. Blanf., from Pegu, but distinguished by 
its lower spire, wider umbilicus, more sinuous mouth, and especially by 
its high polish, in which it is only equalled by A . nitidas^ W. Blanf. 

27. A. GLABER, n. sp. 

Shell broadly umbilicated, conoidly depressed, solid, reddish white, 
the upper whorls darker, rather dull in lustre, smooth, except at the 
swidleii portion of the last Avhorl, Avhich is very finely and closely 
costuhitcd. Spire depressly conoid ; apex rather obtuse ; suture im- 
pressed. Wliorls 4, convex, the last obsoletely subangulate at the 
periphery, moderately swollen at the side, then constricted, descending 
a little near the mouth. Constriction of moderate length, smooth, 
slightly swollen in the middle. Sutural tube of moderate length. 
Aperture diagonal, circular ; peristome more or less distinctly duplex, 
thickened, moderately expanded. Operculum dark coloured, horny, 
externally concave, internally convex, with a prominent central nucleus. 



Millem. 

inch. 

Major diameter, 

n 

0.30 

Minor ditto, 

6 

0.24 

Axis, 



0.18 


Habitat — Akyab, Arakan ; the hills south of the harbour. 

This species closely resembles A. Ingrami^ W. Blanf., for which I 
for some time mistook it, but it is distinguished by the absence of any 
sculpture on the upper whorls, and also by the more oblique mouth. 
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Genus BIPLOMMATINA. 

28. B. NANA, n. sp. ^ 

Shell not rimatc, dextrorse, sul)Ovato, ratlier solid, amber-coloured, 
very finely and cjosely filiformly costulated on the lower whorls, less 
closely on the upper, or, fre( 3 ^uently, subdistantly costulated thiou^li- 
out. Spire conical, with sides scarcely convex above ; apex rather 
obtuse, sometimes reddish, suture impressed. Whorls 6 6J, rounded, 

antepenultimate the largest, the last rising considerably upon the 
penultimate. Aperture vertical, ear-shaped, nearly circular, columcllar 
margin straight for a short distance and vertical, with an internal 
tooth. Peristotne double, botli portions expanded and appressed, the 
inner forming a thin callus upon the penultimate whorl. Operculum ^ 

Millem. inch. 

Length, H 0.09 

Biameter, 1- 0.04- 

Aperture with peristome about § millem. in diameter. 

Habitat — Akoutoung, Thondoung and Yenaiidoung in Henzada 
district, Pegu. 

This species approaches D. polyphuris^ Bens., more nearly than 
any other. It is distinguished by its more regularly ovate form, 
blunter apex, less swollen penultimate whorl, and more marked and 
distant sculpture. The latter character, however, varies. The 
specimens from Thondoung, a hill about 20 miles south of Akoutoung, 
being either closely costulatc throughout, or subdistantly sculptured 
above, closely below ; while in Akoutoung specimens, the costulation 
is subdistant throughout. As, however, I can trace no other distinc- 
tion between the shells, and the costulation varies in different indivi- 
duals from each place, I do not think there is any specific distinction. 

A still more miimte species than the present exists in Pegu,’ and 
I found two dead specimens at the base of the Arakan hills in the 
Henzada district. As these specimens were not very well preserved, 
I abstain from describing them for the present. 


Family Helicinidw. 

•Genus HELICINA. 

29. ' H. Arakanensis. 

Shell depressly turbinate, sublenticular, rather thin, obliquely striated 
above, radiately and very minutely beneath, polished, tlesh -coloured, 
12 
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witli a darker red band in the centre of the whorls above, and another 
on the last whorl, just below the periphery ; apex yellow. Spire con- 
vexly conoid ; apex acute. Whorls 4, the last compressed and sharply 
keeled, moderately convex at the base, fimiished with a polished sub- 
granulate central callus; columella very short. Aperture diagonal, 
triangular ; peristome white, slightly expanded. Operculum light 
grey, shelly. 




^ Millem. 

inch. 

Major diameter, .. 


6 

0.24 

Minor 


5 

0.2 

Axis, 



0.15 


Habitat — Ramri Island, coast of Arakan. Rare. 

A smaller variety, measuring — major diameter 5, minor 4]r, axis 3 
millem., was abundant in the southern portion of the Bassein district. 

Near H. Merguienfiis.^ Pfr. and TI. Andamanica., Bens., but smaller 
than either. It is mainly distinguished from the former by the 
absence of the close spiral striation, so marked in that species, and 
from the latter by different colouring, higher spire and closer sculpture. 


The preceding pages contain descriptions of the greater portion of 
the previously unpublished species of land shells in my collections 
from Ava, Pegu, and Arakan ; I have still a few remaining, the dis- 
tinctness of which is probable, but they belong, for the most part, to 
critical groups, and require comparison with the original types of 
species, described by Mr. Benson and others. The following addition- 
al notes, on the distribution of previously described species, may serve 
to supplement the papers on the subject, by Mr. Theobald, in Jour. 
As. Soc. Bengal, Vol. XXYI. p. 245, and Vol. XXVII. p. 313. 

Nanina. 

Nanina petasiis, Bens., is common about Thayet Myo and in the 
Arakan hills. My largest specimen measures 12 millemetres by 11 
in its two diameters. A smaller, closely allied shell, measuring 8 by 7 
millem., I was inclined to refer to Mr. Benson’s MeNx aspfdes^ on 
account of the arcuate and labiate basal margin of the aperture, but 
I learn from the describer that it presents’ differences, although not 
sulificient to prove it a distinct species. A third still smaller foim, 
with the thickening and curvature of the peristome exaggerated, and 
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a 'soniewliat Hatter spire, measures only 5 to 5| milleiu. iti its largest 
diameter, and may be a distinct shell. It, also, is from the Arakan 
hills. 

Nanina honasfa, Gould, originally described from Tavoy, is foujid 
throughout western Pegu and Arakan, as well as at Molmein, where 
it was collected by M)\ Theobald. ])r. Gould’s description is very 
imperfect ; he does not even note the great obliquity of the mouth, 
which is the most striking character of the species. In the Arakan 
hills near Prome, and about Thayet Myo, a larger variety occurs, in 
which the angulation of the periphery entirely disappears in the adult, 
although the other characters ai‘e the same. The sutural margination 
is sometimes, though rarely, obsolete. Large specimens measure 14 
by 11 1 millem., and about 7 in height. 

hvlcala^ Bens., also first found by Mr. Theobald in the Tenas- 
serim provincciS, is very common about Thayet Myo, Prome, and 
Akoutoung, and occurs also as far south as the Bassein district. It is 
frequently whitish in colour. It is allied to N. honcHla, but easily 
distinguished, besides by its smaller size, by the fewer whorls and their 
more rapid rate of iiuu-ease, and also by the total absence of sculpture. 
There is much variation in size : my largest specimen measures and 
7 millem. in its two diameters. The animal has a very small lobe 
above the mucus pore in the tail, which is truncated. The mantle is 
rather laigc. A single specimen of a shell, apparently identical, was 
found by me, some years ago, near Balasorc in Orissa. 

N. textrina was evidently described by Mr. Benson, (in the Annals 
and Mag. Nat. Hist, 1856, Ser. 2, Yol. XYIII. p. 252,) from an 
immature specimen. When adult, the peristome is white and slightly 
thickened within, and the body whorl internally of a milky white 
colour. This handsome species is found west of the Irawady, ' from 
Thayet Myo to Bassein, and varies considerably in size, in the height 
of the spire, and in the degree of angulation above the periphery. 
The greatest change takes place in the latter character ; specimens 
from the district of Bassein being sharply angled, and even subcarinate, 
the angulation diminishing, however, close to the aperture ; while, in 
specimens from Thayet Myo and Prome, the periphery is round. In 
height of spire, the shell ’varies from depressed to subturbinate ; in 
two specimens before me, one has a major diameter of 30 millem., and 
height of 13 ; the other with a major diameter of only 27, measures 
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15 millcm. in the axis, and this variation is seen in both rounded and 
subcarinate specimens. The largest specimen I possess, measures in 
its two diameters, 36 and 31 millemetres, and in height 18. 

N. pansa^ Bens., was found near Akoutoung and Thayet Myo ; and 
also, more abundantly, in the neighbourhood of Ava. 

N. {Trocliomorphcb) attegia^ Bens., abounds at Akoutoung below 
Prome. It is not common elsewhere, except about Prome. The 
animal has a mucus pore at the eiuf of a truncated foot, and a lobe 
above, as in N, vitrinoides^ Desh. A shell which Mr. Benson considers 
as probably identical with Helix diplodon, Bens., (a Khasi hill species) 
occurs rarely in the Arakan hills. It is a Nanina with a small lol)e 
above the mucus pore near the end of the tail, which, liowever, is more 
flattened and less truncated than in species of the Trochomorpha section 
generally. 

No species of the Arlophanta section, so largely represented in 
India, has as yet been found in Pegu or Arakan ;* N. retrorsa, Gould, 
being hitherto unknown N. or W. of Molmeiu. Macrochlamys and 
Tnpchomorplia (unless N. textrlna and N. pansa belong rather to 
Hemiplecta than to the fornier,) comprise the great majority of the 
NanincB. The forms bebniging to the first named section are so 
numerous, and distinguished by such minute differences, that their 
study is one of great difficulty. 

Helix. 

Amongst the true Helices in Northern Pegu, several forms assigned 
to the section Dorcasia^ Gray, are conspicuous. They appear to re- 
present in Burma, H. fallaciosa, Per., H. asperella^ Pfr., and their 
allies of the Indian peninsula, and they miglit all perhaps with greater 
correctness be classed together in the same section. Amongst these 
forms is H. similaris, ¥hr., of which H, scalpturita^ Bens , and 
H. Zoroaster^ Theobald, appear to be varieties. These shells occur in 
the drier portions of the Irawady valley, and are not found below 
Prome, but they extend northwards to beyond Ava. The variety 
named by Mr. Benson H. scalpturita sometimes wants the coloured 

Nor is this section, so far as I know, represented in the Ifiinalayasj* 
N. Hinialayanaj Lea, being almost certainly N, inierrupta, Bens., and the 
^signed locality due to an error ; while H. vAjclotrema^ Bens., lately dc.senbed 
from the hills N. of Tirhooi, is a sinistrorse member of the aspcrclla group, and 
eloscly allied to that s})cci(*a, as may be seen from its expanded lip and granu- 
late surface. The animal is doubtleas a true HcliXi and not a Nanma, 
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bands, and passes into a sliell closely resembling //. Fegnemis, Bens., 
a more solid form, shells approaching which closely in eveiy character 
except in being less solid, were found on the Shan hills, east of Ava. 
Mr. Benson considers these shells distinct fnnii II, Feyuensis, but there 
can be little <loubt of their forming a link. The typical variety of 
B. scalpturlia abounds near Mandele. H. Zoroaster., Theobald, is a 
large H. simllarts^ and occurs abundantly at Thayet Myo and less so 
at Prome. M. bolus, Bens., abundant near Thayet Myo and Prome, 
is sometimes marked by a coloured band like that of B. simiJaris, and 
varies greatly in the height of the spire. The type is a well marked 
form, far more globose than the others, but yet it passes, by impercep- 
tible gradations, into similaris. H. delihrala, Bens, is also allied to 
siinilaris although classed in a different section or subgenus by both 
Albers and Pfeiffer; it unites Dorcasia with the Trachea group, 
(i/. asperella and its allies). B. delihrata is not rare throughout 
Arakan ; it occurs at Akyab, and in Pegu it is found at Akoutoung 
and other places ; when fresh it has a siibhispid epidermis, and fre- 
(piently a rufous band above the periphery, like shnilaris and asjjerella. 

Somewhat allied to the similaris group, but yet forming a distinct 
and well marked section, are II, tapeina, Bens., and its allies II. rota- 
toria, V. d. Busch, II. OUlhami, Bens., and II. Battoni, Pfr. To 
these, two other species have been added by Mr. Theobald, viz. ; 
B. Fhayrei and B. Akoutonge'nsis, The type appears almost peculiar 
to the Malay countries, one species only, B. Buttmii, occurring upon 
the Himalayas and other Indian mountains, and none in the plains of 
India. 

B. Oldhami, Bens, is a well marked and easily distinguished form, 
with almost flat spire, very wide umbilicus, and the last whorl sub- 
angulate above the periphery and swollen beneath. The epidermis, 
when in good order, is subhispid, as in several other species of the 
group. This form was first found by Dr. Oldham at Mya Leit Doung, 
a few miles south-east of Ava, and I afterwards met with it in the 
Arakan hills, on the road between Prome and Tongoop. 

The other species pass into each other in the most perplexing 
manner, and there scarcely appears any choice between increasing tlieir 
number indefinitely, and clteing all together as varieties of one specic^s. 

The little form known as //. IlnUoni, Pfr., is perhaps mot-o easil^^ 
distinguished than most of the others, as it is singularly constant in 
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form. It is usually smaller than tapehia or rotatoria^ and may gener- 
ally he recognised by its blunt periphery and the convexity both of 
the spire and base. Still, forms of H. tapeina approach it so closely 
that they may be said to pass into it. I found specimens of H. Huttoni 
in only one spot in Burma, viz. on Puppa hill, an isolated peak, 
nearly 5,000 feet high, in Upper Burma. The occurrence of a Hima- 
layan shell which is found as high as 6,000 and 7,000 feet in Sikkim, 
upon this solitary hill, ^vhere it is accompanied by peculiar species, as 
Ahjcmis Yulcmd^ W. Blaiif, and Dlplommatiiia P iippenns^ W. Blanf., 
and with a flora comprising plants, such as Pteris aqiiilina^ belonging 
to a temperate climate, is very remarkable ; especially as the same 
species was found by myself on the Nilgiri bills of Southern India, at 
an elevation of above 6,000 feet, and by Mr. F. Layard on the moun- 
tains of Ocylon. It is found both in the eastern and western Hima 
layas, and has probably once enjoyed a far more g(uieral I’ange in India 
than at present. Its occurrence, with so little variation, in isolated 
situations, is in favour of its being a distinct and natural species, a 
rank to which, morphologically considoi-ed, its claims are small. 

At Mya Leit Doung, the high limestone peak 15 miles south-east 
of Amarapoora, already referred to, and the locality whence Cyclopho- 
'nis crypto7nphalus^ Bens., G. W. Blanf., Diplomrriatina 

exiliSj W. Blanf., Georissa frusirilluvi^ Bens, sp., HypseJodoma Benso- 
nianurn^ W. Blanf., Helix perarcta^ W. Blanf., and other peculiar 
species have been obtained, 1 found Mr. Theobald’s Plelix Phayrei^ 
which appears to have some claims to be considered a distinct species, 
Mr. Theobald’s description (J. A. S. B., 1859, Yol. XXVIII. p. 306) 
is ve}y imperfect, and the following may serve to give a better idea of 
the shell. 

H. PiiAYREi, Theobald, 

Shell moderately umbilicated, orbiculately conoid, rather solid, 
white, with a horny shining epidermis ; obliquely, coarsely and flex- 
uously plicately striated beneath the epidermis, bluntly angulate at 
the periphery. Spire depressly conoid ; apex obtuse ; suture scarcely 
impressed. Whorls 6, slightly convex, slowly increasing ; the last 
descending towards the aperture, where the angulation of the peri- 
phery dies out ; convex beneath, compressed around the deep umbili- 
cus, which exposes all the whorls. Aperture subcircularly lunate, 
diagonal; peristome white, slightly expanded throughout; margins 
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iipproacliing eacili other, and united by a (ailliis. Major diameter IS, 
minor 15J, axis 8 millemetrcs. 

Habitat— *Mya. Leit Honng. Ava. 

This differs from all allied forms in its much coarser flexuous sculp- 
ture, and from most of tliem by its blunt angulation at the periphery. 
It is also, so far as I know, the largest form, belonging to this group, 
which occurs in Burma.* 

H. fapeina is said by Mr. Benson to be distinguished from rotatoria^ 
amongst otlier characters, by tlie greater rc'gulai ity of the sculpture in 
the former shell, which contrasts with the iiregulaidy iiexuoiis stria- 
tion of the latter.f 1 have never seen a typical specimen of H. rota- 
toria^ which was originally described from Java, but Mr. Benson has 
identilied witli it a shell which abounds at Thayet Myo, Vromc and 
Akoutoung, and a variety of which, wdth a flat spire, Mr. Tlieobald 
has called H. A koutongemis. Of //. tapeina I possess specimens collected 
by Mr. Theobald at the original locality, the Khasi hills. These 
have a sliglitly more regular sculpture, an angulate periphery instead 
of the sharp compressed keel of the Pegu form, and a rounder mouth, 
but the spire is sometimes higher, sometimes not, and I can sec no 
distinction in the umbilicus. In all the distinctive (diaracters, varieties 
sliewing gradation, occur in Burma. 

Leaving the question of specific distinction, the distribution of 
varieties of these shells in the Irawady valley, so far as I have searched, 
is the following. 

On the Shan liills, east of the valley in which lie Mandele, the pre- 
sent capital of Ava, and the older capitals, Amarapoora and Ava itself, 
I found a lenticular sharply keeled form, less swollen beneath, and, in 
general, higher in the spire than the Akoutoung form of rotatoria^ 
with the sides of the spire straight, not convex. The epidermis, 
when in good order, and especially in young specimens, is hispid ; the 
sculpture rather variable, but flexuous. This latter is also the case 
with the Akoutoung and Thayet Myo form of rotatoria. 

* In a letter received since the above was written, Mr. Benson informs me 
that H. Phai/rei only difl'ors from his type of H. tapeina in its coarser sculpture. 
My specimens of the latter shell have a more angulate periphery. 

t la Pfeiffer’s Monpgr. Ilelic. Viv., however, H. tapeina (Vol. III. p. 254) is 
said to bo “ Subtilitor granulato-striata,” while II. rotatoria (Vol. I. p. 203) is 
described simply as “ oblique striata.” Tlie foririor is said to diflbr from the 
latter in sculpture, higher spire, narrower umbilicus and rounder aperture. 
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In tlic Twagain lulls, west of the Irawady, opposite Ava, I obtained 
tAvo forms, one bluntly angled at the periphery and approaching IL 
Old li ami, in which however the spire is lower and the umbilicus more 
open. The sculpture, form of the whoiis and of the mouth, (which is 
rounded with connivent margins and expanded throughout,) and the 
angulation of the periphery, are precisely similar to the same characters 
in my s])ecimens of H. tajjcina : the umbilicus is slightly broader, and 
tlie spire lower, sometimes as flat as in A fcouton(je7isis. The dimensions 
are 15| and 14 millcm. in the two diameters; height 6. The other 
form is extremely sharply keeled and lenticular, with an angulate 
lunate mouth, and a narrower umbilicus than the last, or even than the 
Cherra ta/peina, but it has the same simple s(nilpture, differing in this 
from the Shan hills form, which it otherwise resembles. It mea- 
sures VJ\ millem. by 16, and 9 in height. 

The next locality to the south in the Irawady valley at which I 
obtained forms of tliis type was at Tliayet Myo. I have already re- 
ferred to the variety prevailing there, as well as at Pronie and Akou- 
toung. As a rule, the shells are small, thin, horny, and more or less 
hispid, very variable in the height of the spire, sharply keeled and 
with very fine, Ilexous striation. The major diameter is about 10 to 
12 millem. on an average. 

At Henzada, and in its neighbourhood, another form prevails. It 
is also met with at Akoutoung, but is rare, and it passes into the 
flatter form there prevailing. The Henzada shell has a much higher 
spire with very convex sides, and is, in fact, subcampanulate, the 
base, on the other hand, being flattened. It is sharply keeled, quite 
as sharply as the Akoutoung form, but it has the sculpture rather of 
II. tapxiina than of rotatoria, and the epidermis, instead of being sub- 
hispid as in the latter shell, is merely granulate. A form, interme- 
diate both in height of spire and in sculpture between the Henzada 
and Akoutoung varieties, was found in tlie Arakun hills, between 
Prome and Tongoop. 

In the Basse in district, all the shells of this type are much the 
same. They have a sharp keel, moderate spire with convex sides, 
obtuse apex, and but little convexity beneath. They possess a graiiu-* 
late epidermis and the sculpture of II. tapeiha. 

The specimens with the highest spires, from IIenz|ida, approxim'aie 
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in form to the Cambodia H. repanda^ Pfr., ami may pevliaps he 
identical. 

It will be seen how variable the forms are. The spire varies from 
flat to almost bell-shaped, the periphery from sharply kc^oled to angn- 
late, the whorls from silbconvex to flat or nearly so ; nor is there great- 
er constancy in the form of the mouth, the sculpture, the epidermis, 
or the breadth of the umbilicus. Distinct as many of the varieties 
appear to be, they all pass gradually into each other, and with the 
exceptions already described, I believe all the forms are most safely 
classed as varieties of one species. Whether this should be called 
rotaioria or tapeina is diflicult to say, Avithout more precise acquaint- 
ance Avith the types of those shells.* 

Not far from the tapeina group must be classed H. castra, Bens., 
Avhich, despite its thin horny shell and sharp peristome, is not a 
Nanina^ but a true Helix. It occurs throughout the Arakan hills, 
Avherever I have searched, but is everywhere scarce. It has the 
Avidest range in the Indian area of any known Helix ^ being found in 
the Himalayas, in Orissa, in Ceylon, and throughout Burma as far 
south as the Tenasserim provinces. 

H. climactencMj Bens, is very probably a Nanina^ but I have not 
had an opportunity of observing the animal. Tlie sliell was found by 
Captain Ingram on the road from Pj ome to Tongoop, and I found it 
again in the hills, at the southern extremity of the Ilenzada district, 
and in Bassein. It 0 (;curred also in Long island, in the Bassein river. 
It is much smaller in general than the typical Rhasi hill shell; I 
possess specimens, apparently fully groAvn, but measuring only 13 or 
14 millemetres in their major diameter. 

H. hariola^ Bens, is a true Helix, and is found chiefly on trees near 
Thayet Myo and Prome. It is a rare shell. Near Ava it is replaced 
by a large sharply carinate form, which I found abundant at Thinga- 
dan, on the Irawady, about 80 miles north of Mandele. Tliis shell so 
closely resembles H. copdiuni, Bens., that I am much disposed to 
consider them identical, a vicAv in which Mr. Benson, however, does 
not agree. At Puppa hill, near Pagan, already referred to as the 

* Mr. Benson, to whom I sent specimens, considers all tho forms above men- 
tioned to be varieties of rotator i-ay but some, especially that from the Tsagain 
hills, appear to mo to bo at least as neai’ly allied to 

13 
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locality where H. Huttoni^ Pfr., is found, I met with an intermediate 
* variety, between the carinate form and the typical H. hariola. 

The Plecidpylis group is represented near Ava by H. perarcta^ de- 
scribed above, and further south by if. leiophis^ Bens. This shell 
occurs near Thayet Myo, but I found it abundantly only at Akou- 
toung. Another form, which may be a small variety of leiophisj but 
which shews some differences in the internal plication, also occurs 
near Thayet Myo. At Prome^ close Ifo the Pagoda, I found if. Fed- 
deni^ (described above) which, however, appeared very rare, as I only 
obtained two perfect specimens, despite much search. 20 or 30 miles 
south of Akoutoung, I found i/. Ka, renorum in abundance, and 2 or 3 
specimens of the large variety of the same shell still further south in 
the Arakan hills, nearly due west of Ilenzada. Elsewhere in the 
Ilenzada district and throughout Bassein, no species of the Burmese 
form of Plectopylis was met with, but the Himalayan and Khasi 
if. plectosfomaj Bens, abounded south of the town of Bassein in sever- 
al places, Pyema Khyoung, Long Island, <fec. .It was also found by 
Captain Ingram in Arakan, near Tongoop, 

Pul hirus. 

A variety of the sinistrorse Bulimus Sinensis^ Bens., measuring 26 
millem. in length and 15 in diameter, occurs near Prorne. It has 
generally two dark stripes round the body whorl, but some specimens 
have other stripes, usually 8, above the periphery. Occasional speci- 
mens were met with further south. At Tongoop in Arakin, I found 
a much smaller variety, measuring only 20 millem. in lerigtli, and 12 J 
in diameter. At Akyab I also found this small variety ; some shells 
being entirely yellow without any stripes, like Mr. Theobald’s Mergui 
specimens. 

B. putus, Bens, is rather common at Akoutoung, less so at Thayet 
Myo, and scarce to the south : I found it, however, occasionally, in the 
Bassein district. 

B. pulltis, Gray, occurs near Ava ; but not, so far as I am aware, in 
Pegu. Specimens of B. coenopictus, Hutton, were also met with in 
Upper Burma. B. gracilis^ Hutton, occurs throughout Burma appa- 
rently. I have found a rather dwarf .variety in Ava, Pegu and 
Arakan, and have received it from Molmein. 
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Achat ina. 

Achalina tennispira^ Bens., of small size, is common at Akoutoung 
and further south. A small variety of A. crassilahris^ Bens., occurs 
in Arakan, and another form, perhaps distinct, but closely allied, was 
found in the 8han hills near Ava. The species of Achat ina do not 
appear to he numerous in Burma ; they attain their maximum in the 
Indian area in the Western Ghats, and the hills of South India and 
Ceylon, and their numbers diminish to the eastward, 

Vitrina. 

Vitrina pnrdans^ Gould, differing in no respect from the Mol mein 
shell, and V. gigas^ Bens., ecpially identical with the Khasi forni, are 
both met with throughout the Arakan hills, though sparingly. A 
smaller species, which I had looked upon as the young of V. gigas^ 
has been correctly separated by Mr. Theobald, and will doubtless be 
described by him. 

Ennea and Pupa. 

Ennca hicoJor' was met with near Tongoop in Arakan, and at one or 
two jdaces in P(\gu. As in many other localities throughout its wide 
range, it is a scarce shell. 

Pupa, Avanica, Bens, occurs near Ava. I found it abundantly on a 
small hill, a few miles north of Maude le. 

Stnptaxis, 

Besides the sjiccies abovii described from Arakan, a smaller form 
f occurs in Pegu, which I consider .a variety of S. Andamanica^ Bens., 
the only difference I can detect being in the sculpture, which is some- 
what finer in the Pegu shells. 

ITypselosUwta, 

I have nothing to add to the particulars of the distribution of the 
two species of Hypselustoma beyond those given in a preceding number 
of these contributions. 

CyCLOSTOMAOEA. 

Cyclophorus. 

In the Shan hills east of Ava, I found two forms of large turbinate 
Cyclophon, one apparently a variety of C. speciosus^ PhiL, the other 
so closely allied that I doubt if it is wise to describe it as distinct. 
C\ s'peciosm does not appear to occur in Northern Pegu, but I found 
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it at Kangoon, close to the Pagoda, abundantly south of Bassein, and 
Vit Tongoop in Arakan. At Akyab I found some dead specimens, 
which may possibly belong to this species, but they are thinner, with 
a rather naiTOwcr umbilicus, and Joss broadly expanded peristome, and 
one specimen is subangulate at the periphery. In these characters 
they appear to be intermediate between the Burmese C. specios'us, 
Phil., and the J^hasi hill C. Fearsoni, Bens. 

At the base of the Shan hills, and ali^o at Mya Leit Doung, I found 
the small species refened by Mr. Benson to C. cornu venaioriuin, Sow. 
Some living specimens at the former locality shewed the operculum to 
be ngrinal. 

At Mya Leit Doung occurs also C. CTyplom2>halus^ Bens, of which 
I obtained fresh specimens, with the colour and epidennis perfect. 
When in this state, it is the handsomest of the Bui’inese Cyclophori^ 
and equal in beauty of colouring to (7. Sianicnsis^ Sow., the dark 
blackish brown colour of the upper surface of the shell contrasting 
finely with the irregular zigzag white lines. The mouth, in my 
specimens, shews no distinct duplication : it is much thickened and 
expanded, as in (J. speciosm or C. Sianiensis. 

C. fulguratm, Pfr., I did not find further north than Puppa hill. 
At Thayet Myo and Prome it is very abundant, and it occurs more 
sparingly throughout the Prome and Ilcnzada districts, together with 
C. TheohaldianuSj Bens, and C. patens ^ W Blanf. C fuhjuralus is a 
handsome shell, varying greatly in size, my largest specimens from 
Thondoung, south of Thayet Myo, measuring 38 millem. by 30, the 
smallest, a dwarf specimen, also from Thayet Myo, only 20 millem, 
by IbJ. 

Mr. Theobald, in a paper published in this Journal for 18 G3, 
(XXXIIl. p. 376,) classes my C. patens as a variety of C. fulguratus. 
The types of both species occur together at Thayet Myo, and are very 
distinct, C. patens having a broad, rather tliin disk-like expanded 
peristome, while the lip of C. fuhjuralus is much thicker but only 
moderately expanded. C, patens also is much smoother. However, 
intermediate forms may possibly occur, as they do between many otlun* 
purmose species. 

At Tongoop in Arakan, and on Jlamri .island, I found a variedv <*f 
the large Cl aiiraniiacus^ kScIiuiu. It approaches^ (J. Theobald Ian us 
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Bens., but has flatter whorls, a sharper keel, a more acute apex, and 
rather less strongly marked sculpture. 

A small turbinate species of Cyclophorus^ which I *found at a con- 
siderable height on the Arakan hills between Prome and Tongoop, 
with a rounded periphery and very narrow umbilicus, requires compa- 
rif:on ^5lith_X7 Bpns. Another form, with a snbangnhite neri- 

phcry, was met with in Bassein district, and a third, rather larger, but 
otherwise identical, in Bamri island. All of these may be varieties of 
the same shell. All possess a very narrow umbilicus, a thin white 
expanded lip, and minute sculpture. 

None of the small discoid Cyclophori, so far as I am aware, occur in 
Pegu. C, hispululusj W. Blaiif., I described in a previous paper as 
(Xicurring at Mya Leit Doung, Ava. C, calyx^ Bens, is stated by 
Mr. Theobald to occur at Akoutoung, Pegu, and that locality has been 
quoted for it by Mr. Benson in describing the shell, and repeated by 
J9'eiffer in Suppl. Mon. Pneum. p. 56. I think some mistake must 
have been made by Mr. Theobald in arranging and labelling the v(U‘y 
extensive collections which he made in 1854-55, for the shell abounds 
in Molmein, while, although I have repeatedly searched all round the 
Akoutoung hills, I have not met with it. 

Lcpfopoma. 

In a previous paper (J. A. S. B. for 1862) reference was made to 
the occurrence of the Tenasserim L, aspiransj Bens., in Arakan, near 
Tongoop, and in the Bassein district of Pegu. It was found in great 
abundance in Long Island in the Bassein river. I also found speci- 
mens close to Akyab, in the hills on the opposite (south) side of the 
harbour. Some of these last are rather larger than the typical form, 
and measure 14 by 10.| millemctres in the two diameters and 12 in 
height ; they are also smoother, wanting the raised spiral lines,- and 
the last whorl is rounded or subangulate near the mouth : but other 
specimens are scarcely distinguishable from typical shells from Tenas- 
serim, among which also some of the above characters, and especially 
the sculpture, are variable. 

PterocyeJos. 

• Pi. pullahiH^ Bens., has only been found near Akoutoung. In 
Arakan, near Tongoop, and again at Akyab, I found a species closely 
allied to Pt. parvafi^ Pearson. The Akyab specimens possess their 
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0 })ercn]a, wliicli is Hat like tliat of IH. pnllalufi^ and not convex as in 
Pt, rapes/ r?Sj &c. These shells also closely resemble a species collected 
by Mr. Tlieobald at Cherra Poonjee, and referred by Mr. Benson to 
Ft. Alhers't\ Pfr., which has a convex operculum, and a peculiarly 
shaped wing. The specimens from Tongoop and its neighbourhood 
had a much thicker epidermis than those from Akyab, and were 
larger, but otherwise similar.* 

No form of Cijclotus is known froAi Burma. 1 have shewn, in a 
paper published in the Annals and Magazine of Natural History for 
dune, 1864, that the (^p Jn^dioras calyx group ap})roaches very closely 
to tlie true (Jychil, and represents them; while the Cydotl of India 
(e. g. C. suhdiscoideiis^ Sow.) are allied to Cyclostoma^ having the 
peculiar cleft foot and mode of reptation of that genus. I have pro- 
posed to place them in a new g(*nus, (Jydotopsis. 

A lyccens. 

Much concerning the distribution of the numerous sj)ecies of this 
genus has been communicated in previous [)apers. A brief recapitula- 
tion may be useful. 

A. Ap(r., W. Blanf., is the only form as yet found on the Shan hills, 
cast of Ava. A. Valcani.^ W. Blanf., occurs at Puppa hill, Pagan. 
About Thayet Myo, A . sea/ptHisj Bens., is abundant, especially on 
the hills a few miles south of the town, where also A. arnLillahiSj 
Bens., was found in very small numbers, its minute size doubtless 
rendering the search for it difficult. A few specimens of a small 
variety of A. vinhonaUs, Bens., fii*st appeared here. They have a 
retro-reli(d” outer peristome, and coarse sculpture on the upper 
whorls. The typical vaiaety is rather common at Akoutoung, the 
original locality. I found this species again at one spot, a little north 
of Basseiii, near the village of Kani. The older specimens obtained 
there, and others from the base of the Arakan hills, west of Pi-ome, 
had the outer peristome retro-relict as in the Thayet Myo variety, a 
peculiarity I never observed in the typical Akoutoung form. 

# Since the above was written, I have heard from Mr. Benson, wlio has kind- 
ly compared the species with Ft parvus. Jii the latter, tlie wing runs up the 
penultimate whorl, while the wing and sinus of the Akyab and Tongoop species 
resemble those of Ft. pnllatus. In oilier respects the form resembles Ft. parvus. 
It may bo distingniahod as Ft. Arnkavcnsiiiy n. sp. 1 have not specimens at 
hand, so cannot add a complete deseriptiou. ^ 
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At Akoutoiuig I also fouml J. hiimUtH^ W. Blanf., and at tlie sanio 
place, at Thoiuloiin^ and at Yeiiandonng, two liills about 20 mile?; 
further south, 1 found a variety of A, Inf/raini^ W. Blanf., ratlier 
larger than the type from Tongoop in Arakan, and measuring 7 
millem. in tlie larger diameter. 

Another form of th('. same shell, with a less distinct subangulatioii 
of the periphery, and ratlier closer sculpture on the up[)er whoils, 
occurred at Moditoung, on the Pronie and Tongoop road, with 
A. graphicns^ W. Blanf, A, surcitieNSj W. Blanf., neither of wldcli 
has been found elsewhere, and one form of ^4. W. Blanf. : 

A. nifi(h/f^j W. Blanf. and yL. poljfffonoina^ AV. Blanf., were first lourul 
on the same road, but ne.arer to Tongoop. The latter I afterwards 
obtained in two or three places south of Bassein, the specimens being 
a little larger (<> and 5 millem. in tlnur two <liam(d(M's) than those first 
found. A. vesf'itas has only been found in the Arakan hills on the 
confines of the Henzada and Prome districts. 

Adding to these the two new species above described. A, 
from near Cajie Negiais, and A. glahcr from Akyab, we have 14 
species described from Ava, P(‘ga, and Arakan, besides 8 more from 
Molmein and Tenasserim, altogether nearly half the known species of 
the genus. 


Pupina. 

A sjiecies of Pupina occurs at Thayet Myo, Prome, Akoutoung, An*., 
closely resembling P. arfaia., Bens, from Mohmdn, but ratlier stouter 
in form and with a somewhat thicker peristome, which is frequently 
but not always orange in colour, instead of white. These differences 
do not appear, however, to warrant specific distinction, especially as 
there is much variation in the form of typical specimens of P, artota, 
A variety from Ava is closer to the ty]ie. A small form, probably 
another variety, occurred upon the Arakan hills near Prome. It is 
only 4| millem, long, but the specimens are unfortunately not quite 
fresh. My own specimens of P. uriafa from Molmein are but (5 
millem. long. The operculum in fresh specimens is horny, not 
testaceous, the white appearance being produced by weathering, and 
I suspect the apparently paucispiral character to be dm* to the rapid 
increase of the interior whorls, which rest one U[)ou the other, as in 
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(Jaiaulns. Near theTperipbery, the whorls are more numerous, but 
flieir boundaries are indistinct. 

I have in tliis and other papers, already given all the details con- 
nected with the occurrence of the four species of Diplommatina as yet 
described from Burma. The only known lielkina from Northern 
Burma is also described above. 

Georissa. ^ 

I have described (Ann. and Mag. Nat. Hist, for June 1864) as a 
distinct genus, under this name, the species of Burmese and Khasi 
shells referred to Hydroceiha by Mi*. Benson, both the animal and 
operculum differing from those in that genus. But one species is 
known to exist in Pegu, G. Bens., and I have met with that 

in numy places west of the Irawady, from Thayet Myo to south of 
Bassein. G. Friis/rlJlimij Bens., I only met with at the original local- 
ity, Mya Leit Doung, Ava. 

It is evident that two veiy distinct zoological provinces exist in 
Burma, exclusive of Martaban and Tenasserim, which form a third, 
characterized by the appearance of several Malayan generic types, such 
as Baphaulus, Hybocyntis and llhiosloma^ and others apparently pecu- 
liar, as Sopliina, The two northern provinces are : 1st, Arakan, with 
the southern part of Pegu near the sea, enjoying a very humid climate. 
2nd, Upper Burma, with, in many parts, a very dry climate. The 
boundary in the Irawady valley may be drawn roughly above 
Henzada, although species belonging to each fauna, as is usually the 
case, pass over the border. The first province, besides a considerable 
number of peculiar species, is especially characterized by forms 
common, on the one hand, to the Khasi hills, and even to the Hima- 
layas, and, on the other hand, to Tenasserim. Examples of the first 
are Helix plectostoina, Bens., H. delihrafa, Bens., H. castra^ Bens., (fee. ; 
of the second, Cyclojdiorus aurantiacus^ Schum., (J. .specm.s7<s, Phil., 
Leptopo7na afipirmiH^ Bens., Nanina lionenta^ Gould, In the Ava 

province, on the other hand, the forms which have also been found in 
India^are mostly inhabitants of the plains, such as Helix aiinilaris^ 
Fer., Bulimus pullus^ Gray, and B. crrtiopieim^ Hutt. The genu^ 
Hypped o&tomu has as yet only been found within this province, or close 
to its borders. It is rich in sjjccios of Plectopylis, afid in varieties or 
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nllies of 11. simild.ris. The Arakan Yoina noiili of Henzada separates 
tlie two provinces ; the soutliern portion of the range, which is very 
low, rarely exceeding 1000 feet, is solely occupied by species belong- 
ing to the Arakan fauna. These jirovinces are also characterized by 
distinct forms of mammals and birdis, and there is a great difference in 
their vegetation. 


In a list of Burmese shells, published by Mr. Theobald in 
J. A. S. B. for 1857, (Vol. XXVL p. 251) oiamr the names of 
i/. pelila^ Bens., and H. mensula^ Bens., from Tliayet Myo, and 
H. precaria^ Bens, from Tenasserini. These sliells liave never been 
described, and Mr. Theobald in this, as in other instances, has publish- 
ed lists of manuscript names communicated to him, some of which 
have subsequently proved to liave been givmn in error. It is, I think, 
to 1)0 regretted, that in a recent paper J. A. S. B. for 1803, Vol. 
XXXII. p. 374, Mr. Theobald has again included one of these aban- 
doned names, viz. 11. 'peiUa^ and he has also published the names of 
several of the species describes! above, and similarly communicated to 
him in manuscript. One of those thus publislied, Altjcoias Hceplicas^ 
has proved, on more careful comparison, and Avhen additional sjieci- 
mens from other localities were procured, to be only a variety of 
A. In<jra7}u\ and not a distinct .species. Sev(‘ral of the names in 
Mr. Theobald’s ])aper are incorrectly given, g. Ildix helkofcra for 
//. hdicif('ra^ If. muHnla for //. caasui^ If. paam for 77. jKinsa but 
these are probably errors of printing. Tlie j)raetiee of iueludiug, 
amongst lists of species, manuscript names, without any reference 
to the fact of their being unpublished, and eonsctpnoitly of no 
anthority, is mucli to be d^'precuted, as temling to couiusion and Ihe 
mult ijdicai ion of synonyms.* 


Pofifficript . — Since the above paper was penned, now nearly (> montlr> 
ago, I have received Mr. Theobald’s AWc.s 07 i iio)nc Ladian and 
Burmese llelicldiv.^ dx:.” publislied in this Journal for last year, pp. 

* Besides the shells above raontionod in tbc Barmeso lisl,, the names of nuiny 
Ollier inidoscribod species occur in the paper, while many described species mo 
omitted. 
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238, (fee., which calls for a few remarks. Although I differ in many 
points from Mr. Theobald’s views as put forward in this piiper and in 
the earlier one of 1863, especially those on the o-rigin, migration, and 
distribution of specific forms, I see no object to be attained in answer- 
ing at length opinions long since refuted, as I believe, by far more 
competent authorities and far abler writers. The works of Edward 
Forbes, Owen, Lyell and a host of otljers besides Darwin, will serve to 
shew the arguments relied upon by the gi’eat majoi ity of living natur- 
alists, to prove the doctrine of specific centres,” that is the tlieory 
that all members of the same species, whether existing or dead, have 
descended, not necessarily from oiiQ pair, but from one parent stock, 
living in one spot. To call this, however, the Darwinian theoiy, as 
Mr. Theobald appears to do, would be paralleled by calling the 
ejirth’s rotation round the sun the Newtonian theory. In each case 
the earlier theory is only a necessary step in the line of argument, and 
the hypothesis of the origin of species by means of Natural Selection 
is no more involved in the doctrine of specific centres, tlian was the 
theory of universal gravitation in that of the rotation of the planets 
around the sun. 

If I refer briefly to one remark of Mr. Theobald’s, (that in his first 
paper, J. A. S. B. for 1803, Vol. XXXII. p. 376) it is because it 
appears to me the only argument of any importance which lie has 
advanced in favour of his opinions. The question of the distribution 
of fresh waten* shells and especially of the bivalves, with their limited 
powers of progression, is a well worn argument in favor of tlie 
sporadic origin of species; that is, of the descent of each species from 
many parent stocks, existing in distinct and separate localities. But 
if all the facts of the case are fairly stated, there appears much, even 
in this instance, in favour of the doctrine of specific centres. The 
facts are briefly these. Many species of e. g. U. marginalh^ 

Lam. exist throughout a large tract of country, in almost every river 
and stream, and even in many ponds and marshes, although these 
rivers, (fee. have no fresh water communication with each other what- 
ever, and the animal is incaj^ablc of living in the sea, or of traversing 
the land. On the otlier hand, the area inhabited by this s|>ecies’ is 
continuous ; that is to say, the same species does not occur in tropical 
Asia and tropical America, for instance. Other b)>ccies are restricted 
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to single river and its feeders, as is tlie case, so far as is known, with 
IJ, olivariuSj Lea. In other cases again, as in U. ccBriileus^ Lea, and* 
its allies, one form is found over a considerable area, as Bengal, and in 
separate rivers, and is replaced at a distance, as in Scind and 
Western India, by forms which may either be considered as distinct 
species, or as local varieties, according to the value attached to specific 
rank. In the intermediate country of Central India, we find interme- 
diate forma. Now it is surely more philosophical to assume that wo 
are only partially acquainted with the phenomena attending the means 
of distribution enjoyed by animals of low organisation, especially in 
the young state,* than to arrogate to ourselves complete knowledge of 
tlie subject, and to assert that no means of passage exist. If we sup- 
pose that faciliti<^s for migration exist, or have existed, with which we 
are unacquainted, all the facts above detailed are at once accounted for 
in the simplest manner, whereas on the theory that the species were 
originally cieated throughout the whole area, no explanation whatever 
is afforded of the limitation of that area, no cause shewn why the 
same species does not exist in other areas where the conditions are 
equally favourable for its existence, and still less is any explanation 
afforded of the gradual divergence of varieties at a distance from the 
t} pical lonii. Let it he distinctly noted that the case of mollusks 
and of otlier animals inhabiting fresh water is an exceptional one ; in 
the. vast majority of the members of the animal and vegetable king- 
dom, the plieiiomcna arc far more strongly in favour of the theory 
of specific centres. 

On another question, more especially treated in Mr. Theobohrs 
second paper, viz. : the impracticability of drawing a line between 
species and varieties in many cases, I entirely coincide ; indeed in tbo 
preceding pages will be found remarks upon the varieties of //. mni- 
laris and its allies, and of II. rotatoria and its allies, similar in pur- 
pose to those of Mr. Theobald. I must, however, object to tbo 
practice of publishing names, whether of varieties or species, without 
any description, or with such extremely inadequate details, as in tlio 
case of Helix AraJeamnsis and H. geiton, I can only say that, 

* It should not bo forgotten that the ciliated fry of the Unionidae have very 
considerable power of locomotion, aud that even the adults ai’o amongst the 
most vagrant of bivalve shells. 
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although 1 piobahly ].K>SHeHs the foniier, I am total! / uiiahle to tell, 
h’om Mr. Tlieobald’s account, to wliich of the numerou» varieties of 
H. rotatoria he has applied the name. Again, in this piper as in 
former ones, manusciipt names are introduced without any reference 
to the fact of their being unpublished ; and, in two cases at least, I 
believe I can shew that these names would never have ajTpeared, had 
they not been cited by Mr. Tlieobald. 

1st. IL unicincta was a manuscript name of Mr. Bensoif s for a shell 
from Western India, described by Pfeiffer as H. propingua. Mr. Ben- 
son’s name of coui’se was never published, nor^would it have seen the 
light but for Mr. Tlieobald, who, in his piper in 1863, gave //. uni- 
cincta as a species excluded from his list, without referring to the fact 
that no such name existed except in manuscript. In the present 
paper, JET. propmqua, Pfr., is first given as a distinct sj)ecies, and a 
few lines further on quoted as a synonym of //. unicincta ; thus 
giving precedence to the manuscript name, in opposition to the laws 
of scientific nomenclature, 

2nd, H. anophuris was a manuscript name given by Mr. Benson to 
some shells sent by Mr. Tlieobald to England, I believe in 1860 or 
1861. Mr. Tlieobald having kindly furnished me with specimens of 
the same shell, I found, on comparing them with the types of //. orna- 
tissima, Bens., of which I had a good series, (the shell was first col- 
lected by my brother and myself and described irom our specimens) 
that the species iVtjre identical in every respect. I wrote to Mr. Ben- 
son to tell him my opinion and on recomparing the fonns, he found 
that he had been misled by an abnormal peculiarity in the solitary 
specimen of H, oryiatissima which he had retained. 

Another name mentioned by Mr. Theobald, Helix suhnissa^ Bens., 
is equally, so far as I am aware, undescribed. 

In the group placed by Mr. Theobald next after that in which tho 
above shells are included, there is evidently a misprint, in the five 
shells from JET. infrendensy Gould, to H. saniHy Bens., being classed 
together. I have no doubt Mr. Theobald’s intention was to class 
together the three first, and, as a separate species, the two last.* 

* I am authorissod by -Mr. Theobald to notify that tins cn‘or was duo to a 
»iisintorpretation of his manuscript. Ifis intention was that sinwostcd in tho 
text. Ej). " 
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As regards the new species described, Limax viridis^ if it has no 
internal shell, and none is mentioned, can scarcely be a Limax. Tli5 
characters given are mostly unimportant, while esseiitial characters, 
such as the position of tlie mantle and breathing pore, surface of the 
mantle and body, carination or roundness of the back, form of the 
jaw and lingual teeth, are omitted. What advantage is gained by 
publishing names for a genus and two species of slugs, of which 
Mr. Theobald has unfortunately no notes, is not clear. Viirina Pegn- 
ensifi is the shell referred to above as undoubtedly a well marked 
and distinct species. Sirejdax/s Blanfordi and Fngyina Pdanfordi are 
also mentioned above, they being, I believe, varieties of H. Andama- 
nica^ Bens., and P, artata^ Bens., respectively. Htreptaxis Burmanica 
I have described above, and as my description is more detailed, and 
taken from a better and more tyjucal si^ecimcn than Mr. Theobald’s, 
I have retained it. On the other species I have nothing to add. 

In Mr. Theobald’s 1808 paper, he referred my Cyclophorus jyatens., 
as I have before stated, to O. fulguratus. I can scarcely believe that 
he is now serious in proposing to unite these shells, because one is 
scarce and the other abundant, although that is the sole reason assign- 
ed. Even in this j)oirit, however, Mr. Theobald is not cpiite correct. 
I have found C. ^jatens in some places the more common shell of the 
two. 

On the question of the restriction of the genus Natima, I can only 
say that Mr. Theobald’s ideas are totally at variance with those of 
Pfeiffer, Adams, Gray, Albers, and other authorities. On the other 
hand he is probably correct in his opinion that H. Jmnsa and some 
other shells do not belong to the section Macrochlamys of Benson, 
with which I had classed them. 
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N*drs on the .Sanddonc formaiian, d^c. near Buxa Fort, Bhooian 

J)oo(irs. — Bij Ca.ptain II. II. Godwin Austen, F.B.G.S,, Survey- 
or, Tojiographlcal Survey. Plate IV. 

[Received 26tli April, 1866. — Read 3rd May, 1865.] 

Having heard imm A.sst.-Surgeon Fergiisson, K. A. at Buxa, that 
ho had found several pieces of coal in the ied of a nulla below the 
)V)Hition near Santrabari, I paid a visit to the spot accompanied by 
that officer. Buxa Fort, at 2,400 feet, is situated near the foot of the 
first range of hills, that rise above it on the north to a height of 6,000 
feet above the sea ; this ridge being the continuation of the western 
water-shod of the Tzinchu, the river from Tassi Chotzong in Bhootan. 
The rock of this range is a well stratified gneiss, thick beds of quart- 
zite occurring in it, being even schistose in places. The plateau on 
which stands the Fort of Buxa is composed of debris and talus from 
the hills above, and is situated in a valley formed by spurs from the 
northern ridge. The eastern of these spurs is of the formation 
mentioned above, but the western is found to be of sandstone, 
having a liglit ochre tint, coarse and micaceous, with here and there 
water-worn pebbles in strings its stratification not being so well 
marked as in the sandstones of the Siwalik group. The ridges on the 
west of this are all of this same formation, but do not extend much 
higher than 3,000 feet. As one proceeds down the western s])ur to 
Santrabari, the sandstone is soon hidden by a surface talus of the 
older rocks, and the rock in situ is only to be seen by descending 
into the deep ravines. Crossing the stream at Santrabari, proceeding 
east and topping a spur covered with sal trees, I descended into another 
ravine, very precipitous on the western side : here the sandstone was 
well displayed, and several pieces of the coal were soon found in the 
bed of the ravine. The outermost beds of sandstone are very soft, with 
a light bluish tinge, and in them the coal, properly speaking lignite, 
was discovered, occurring in lumps and strings : these lumps shewed 
the woody structure well, splitting in the direction of the fibre. The 
form of a portion of a tree pressed into an elliptical sha])e, was 
well seen in one instance, but I could find no impression of leaves. 
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The specimens had jnst the rcscmhlancc of drift wood imbedded in the 
sandstone. The dip was at a very high angle to the north, so that the 
beds were passed in succession going up the ravine, and had there been 
any thick seams, they must have been seen. Three hundred yards up 
the bed of the nulla, tlie softer sandstone was succeeded by one mucfi 
harder, of a light colour and coarse texture. The lignite was found in 
this also, and the longest and thickest string yet seen was at this point. 
Yet, from the appearances of it and from so little lying in the water- 
courses, I did not think anything approaching to a scam was likely to 
be found ; and, not having time to spare, I did not follow the ravine 
any higher. An inspection of the ravines to the east or west might 
bring to light larger masses of this lignite. The dip at tliis furthest 
point was N. E. by N. In the cliffs on tlie west, a very good section 
was obtained, and the highest beds, that appear upon the surface to be 
an unstratified talus, I now saw were horizontally IxMlded and resting 
quite un conformably on the sandstones below. These horizontal beds, 
of which about 150 feet was exposed, are composed of sandy clay and 
semi-angular gravel, with scattered large, partly water- worn masses of 
rock, some of large size. I append a section (Plate IV.) to illustrate tlji^ 
lJu.xa formations, whicli, I trust, will make my description plainer. I did 
not succeed in finding any fossils : — a longer search would perhaps have 
ended successfully, — so that it is impossible to say in what formation 
this isolated mass of sandstone will find a place.* The jdateau of the 
]3iixa position is probably the highest level of the horizontally strati- 
fied gravels. I believe some specimens of the lignite have already 
been forwarded to the Superintemlent of the Geological Survey. 
Some s])ecimens in whicli tlie woody texture is well displayed shall 
be sent by first opportunity. 

* See a remark on this head in the Proc. As. Soc. for May, 1865, j). 91. 
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Note on Lagoviya Ourzoniw^ TIodysoii. — By T)r. F. Stoliczka. 

[Received 7Ui December, 1864. — Read 7th December, 1864.] 

Tn tlio catalogue of the Maninialia of the Asiatic Museum, Mr. Blyth 
iijcntions Layomys OwrzonicBj Hodgs. as a desideratuiii.* Mr. Adams 
quotes a Lagomys, sp. ?” as occurring plentifully in Ladak, (Proc. 
Zool. Soc. Lond. 1858, p. 520) and Major Cunningham also speaks 
of a “ smaller species of hare, or Layomys^' as extremely common all 
over Tibet. (Guimiiigham’s Ladak, p. 204!) 

On my visit this ye^r to the eastern provinces of Ladak I was 
fortunate enough to procure several specimens of what I believe to he 
Loyoniys CuTzoni(B^ Hodgs. (Vide Journ. Asiat. Soc. Beng. 1857, 
Vol. XXVI, p. 207 and Ann. Mag. Nat. Hist. 1858, I. p. 80.) but 
Mr. Hodgson’s descri 2 )tion of this animal is very brief, so that it is 
hardly j)ossible to recognise the s})ecics among tlie numerous members 
of this genus. The following description is founded on four specimens, 
of three of which the (^xact measurements are givcm below. 

General hue of the upi)er body pale huff fulvous, with very slight 
rufous tint and tipped with dark brown; below whitish, with translu- 
cent dusky blue. The larger hairs of the fur measure about |th of an 
inch ; the lower part, for more than half their length, of a dark, slaty 
blue cohiur, with silky lustre ; the next portion pale fulvous and 
the ti]) dark brown or black. The fur is full and very soft, as 
Hodgson remarks, and can be readily distinguished from tliat of 
L. rujhcens^ Gray. Cliiefly in old specimens, there are, on the sides 
of the upper portion of the body, a few long hairs iiitermingh'd, which 
measm-e up to one and a quarter inches ; these are almost or entirely 
of a black colour. 

On the lower part of the body the hairs are, for two-thirds of their 
length, dark slaty blue, and the rest pale. 

The head measures nearly always one-fifth of the total length of the 
animal. The hairs on it arc much shorter, and tinged with a dark 
rufous tint above ; on the sides of the snout they are pale grey, in 
front of the eyes and below, ])ale wliite, while on the sides of the head 
itself there is a slight rufous tint marked, which is a little stronger all 
round the neck, and extends somewhat farther back on the upper body. 
The hairs round the neck are rather longer, but only half their length 
* 1863, p. 133, fool note. ^ 
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oi a slaty colour, tli(3 rest being pale rufous ; but a few of them are 
tipped with black. 

The end of the snout, and of the u])per and lower lips are dark 
blackish. The hairs of the moustaches are very long ; some of them 
measuring three inches : the upper ones are chiefly black, the lower 
white, or half black, half white. The ears are comparatively rather 
large, oval, tenniiiating with a very obtuse point; they are well 
covered with hair, thickest on the outside : the hairs on the inner 
surfaces being pale yellow, those on the outer much longer and softer, 
and distinctly rufous. The feet and soles are in accordance with the 
general hue, of a pale fulvous colour, only still lighter, and slightly, 
and only partially tinged with a rusty tint ; the toes are black, claws 
long and dark brown. 

The young animal does not differ in colour very much from tlie 
old one. It is usually much paler and the difference between the hue 
on the upper and lower portion of the body is far less distinctly 
marked. Th(‘ slaty hue of the inner fur is also more translucent and 
the rufous tint on the head and the hinder part of the ears not so 
strong. 


Tlie measurements of three specimens from Hupshn, the eastern 
province of Ladak, are as follow : — 


Total length of the animal, ... 


a. 

7.50 

h, 

9.00 

c. 

9.50 

inches. 

Length of the skull. 


1.90 

2.25 

2.37 


Proportion of the length of the skull to 
the total length. 

0.20 

0.25 

0.25 


Width of the skull, 

. . . 

0.87 

1.25 

1.25 

17 

Proportion of width to length of 
skull. 

the 

0.40 

0.55 

0.52 


L(ingth from the snout to the eye, 

. . . 

0.75 

1.00 

1.00 


Length from the eye to the ear, 


0.93 

1.12 

1.12 


Length of the ear. 

... 

0.02 

1.00 

1.00 

77 

Width of the ear,... 

... 

0.50 

0.87 

0.81 

7 7 

Proportion of width to length of 
ear, 

the 

0.90 

0.82 

0.81 


Length of fore foot and nails. 

. . . 

0.87 

1.12 

1.12 

77 

Length of hind foot and nails, , . . 

• •• 

1.25 

1.50 

1.43 

7 7 
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(a.) Young s[>ecimen from above the Clyagar lake m Ilii])slm. 

(h,) An old, full grown specimen from near Kozak on tlio Clionio- 
riri lake in Kupslm. 

(c.) Judging from the teeth, this scorns to be a very old specimen, 
from the east side of the Lanak pass, west of Haule. 

This latter specimen has the fur considerably worn off and injured. 
I found in the skin of this and some other specimens, which 1 shot in 
the Puga valley, a great number of larvai^of an wliich causes 

the injury and a sort of roughness of tlu^ fur. As the tips of tlu^ bail- 
get worn off, the hue becomes in some places dark H]>otted, which is 
caused by the slaty colour of the interior portions. 

ft will be seen from the given measurements, that the skull of the 
young animal is in proportion to the entire body, a little longer and 
broader than that of the adult, and the ears are also somewhat, larger. 
These proportions may be often observed in Mammalia of different agiis. 

Lagomys CurzonicB is one of the largest known species of the genus. 
Our largest specimen measures 9|- inches, which is only one line less^ 
than the greatest measurement of Layomyn alpinm^ Pallas. (Yid(', 
Waterhouse Mammalia, Vol. IT., Podentia, p. lb.) Mr. Hodgson’s 
specimens were much smaller and probably younger. I observed 
several which were not longer than seven inches, bgt most of them 
were about nine inches long. 

The people of Korzok called L. Cu>rz<micp, Phiso-karin^ whi(th 
means as I was informed, tml-lasH Fluse. Phise or Phecse is flc^ 
name of Phaio/nys Cucuncs^ Schreber, which lives here associated 
with the L^igomys and Ardomys. The name Phisc-karlv, I was 
toldj is Tibetan, and the Ladak name for L. CurzonicE is Hahra. 
Hodgson gives the name ahm ; it is, however, well known, that the 
letter s before many words is in some parts of Tibet j)roiiounced, in 
others not so. 

The first place, where I met with L, CurzonioB^ was a little above 
fhe junction of the Chomoriri with the Para valley at a height, of 
about 15,500 feet above the level of the sea. It does not live usually 
at a lower elevation than this ; and if otherwise, as in the lower parts 
of the Puga valley (14,500 feet,) it is always scarce. Round the 
Chomoriri lake, where there is comparatively plenty of vegetation, it 
is associated with Phaiomys CucuniSj Blyth, and ATClo 7 nys hohac, 
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Bclircbor.* The first never frequents a groat elevation above tli (3 
bottoni of the valleys and is especially numerous in the neighbourhood* 
of streams. Arctomys hohac (called by the Tibetans Phya) makes its 
very de(;p burrows mostly on the sides of the valleys and near their 
bottom ; it as(!ends, however, the slopes of the hills in this portion of 
Ladak to a height of 17,800 feet. This greatest elevation, at which I 
observed it, was near the Samunda-la, south-east of the Chomoriri ; 
vvhihi the lowest was in the Para valley about 15,400 feet. It lives 
probably lower than this. 

L. (Jurzo'}) im ranges, however, somewhat higher. I noticed it on 
the top of the Lanak pass at an elevation of 18,072 feet, where only 
two minute plants existed, SiraePoya Tihctka., Bth. and Cctpsella TJmti- 
mni^ Ilf. botli flowering in August. f It is found associated with 
Corcus iihetawiSj Ilodgs., O/yps fulvus^ Gfmel. and a new species of 
ProcardueJis^ among birds ; an Aryynnk^ among bntterfii(‘s and some 
common dies, forming the highest observed animal life in these 
liills. In fact it is difficult to design a limit to the heigld u]) to which 
7v. ChirzonidB lives. I believe, it ranges as high as aiiy trace of 
vegetation exists, which would be her(*. about 19,000 feet, or very 
near it. Between the two given limits of the Para valley and 
19,000 feet, it is seen in great abundance all over the eastern portion 
of Ladak. It is certainly the species of Adams and Cunningham, as 
there is to my knowledge, no other Layomys here, at least none so 
common. Its googrnpliical range must extend farther to the east and 
south-east, as Mr. Ilodgson obtained his specimens from the district 
of Chumbi, (north-west of Sikkim ?). I have not observed it South 
of the Bara-latse range, cither in Spiti or in the south-eastern part 
of Lahoul, the Chandra valley; although Pliaiomya Ciimmis does 
occur in both provinces and even in Kidu. In Spiti, Layomyi^ Ourzo- 
nicd is reju’esented by the smaller L. Itoylei, Ogilby, which there lives 
b(‘tween 12,500 (above Lari) and 10,000 feet, but usually about 
Id, 000 feet. 

* Mr. Blytli (Cat. of tlio Mammalia of the Asiatic Museum, 1863, p. 109) unites 
and, I tliink, with good reason, Mr. Hodgson’s Arctomy,^ tihetanus and hemucha- 
lannsy [Uimalayanus was not used by tlio first author] as well as Arctfulviis, 
Evers., with the species, which became first known through the travels of 
Jhillas in Northern Asia, and which ^Schrohor named A. hohac. 

f Dr. Thomson (Travels, p. 144) mentions throe plants on the Lanak pass, a 
little xiremvria or Siellaria and two Cruciforae. 
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[Roceivod ]5tli April, 1865.] 

[In tlie year 1856, M. Sonienof was deputed by the Imperial 
Geographical Society of Russia, on a mission of exploration into 
Central Asia. — On his return to Si. Petersburg, he published a trans- 
lation of Ritter’s Erdhunde von Asien ” into Russian, and gave in 
the preface to the 2nd volume, an account of the results of his own 
ex ])1 orations. — The following notes are taken from this preface. At 
my recpiest they were translated from Russian into English by Mr. R. 
Michel, F. R. G. S., whose name will be familiar to all who are ac- 
quainted with the numerous papers on tlie geography and trade of 
Central Asia, which have appeared of late years in the Journal of the 
Royal Geographical Society of London. J. T. W.] 

The second volume of the Russian translation of Ritter’s ^‘Asia’’ 
comprises a description of the Noi*th Western portion of the tableland 
of Asia, i. e. that extensive region which stretches between the Altai 
and the Celestial mountains, from the Eastern extremity of the latter 
at Ilami (Koniul), to the Watershed of lake Balkhash. 

The range of country under consideration embraces the whole of 
the extinct kingdom of Hjungaria, or tlie Chinese Province of Tian- 
16 



114 


N(des on doifml Adoi, 


[No. 3, 


Sliaii-Loy-Ln (the region to tlie nortliward of tlu? Celestial mountains, 
consisting of tlio districts of Hi, Tarhagatai, Gohdo, &c.) and like- 
wise tlie Knssian districts of Alatavsk, Kopal and Ayaguz, which 
now constitute the new Semipalatinsk region. The whole of this 
country, including, both Chinese and Knssian Dj angaria, forms 
that most obscure and unknown portion of tlu^ interior of Asia 
which contains within it the very centre of tlie Asiatic continent, 
namely the gigantic mountain group of (die Tengri -Tag, (a ])art of 
the Celestial mountains) situated at equal distances from the Klack 
Sea, on the West, and the Yellow Sea on the East, the Obi Kiglit on 
the North and the Bay of Bengal on the South, and lying in the 
centre of the straight line connecting Cape Severovostochui in Siberia 
with Cape Comorin in India. 

This region offers, moreover, speidal interest in physical as well as 
in ethnograjihical and historical as])ects. Physically, it forms a dis- 
tinct limit between the highland and the depressed jiortions of Asia, 
and is remarkable for the contrast it presents betwecni its gigantic 
mountain groups of the Bogdo and Tengri-Tag in the Celestial range, 
which tower far above the limits of eternal snows and are cro^vned 
with large alpine glaciers, and the low sandy and sterile steppe of the 
Bedpak-Dala, on the South West of lake Balkhash, which, in common 
with all the other sandy wastes of the Aralo-Casjiian d(q)ression, beais 
the character of a bed of an inland sea, dried u]i during a very recent 
geological period. In ethnographical respects this region offci-s a 
contrast no less marked, between two numerically preiionderating 
central Asiatic races — the Mongolian and Turkish, — whose rulers are 
Chinese and Kussians, strangers from the far East and West, occupy- 
ing, in the same alluvial plain of the Balkhash, small populated oases 
in the midst of an indigenous population alien to themselves in sjicech 
and habits, and who are powerful not by reason of their numerical 
BUporiority, hut by the weight of their civilisation, and the magnitude 
of their respective Einjures, the most colossal on the face of the globe. 
Lastly, from an historical point of view this country presents features 
of a no less interesting character. It has served from time immemo- 
rial as the point of departure for migrating races from the highlands 
of Asia, the cradle whence they sprang, to the low arid steppes 
of the Aralo-Caspian depression, and to the still more distant and 
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better favoured regions of tlie West. It was ]]<Te, ut^jiely, in Bjun- 
garia, and on tlie fertile and smiling banks of tlie Hi and Irtysh, that 
tlie migrating hordes lingered for some time, both, as it were, to 
v(‘nture out into the unknown plain stretching before them far away 
into the sandy ocean that sepai'ates Europe from Asia, until a new 
tide of popular migration forced them at last to strike their tents, 
and depart wt*stwards from their mountainous lialting grounds. It is 
also in the valleys of Bjungaria that a few existing rude monameiits, 
crude traditions, geographical names, and remnants of tribes who, in 
many cases, have lost their native dialect by intermixture with other 
races (the result of which appears in the name of Kassak or Kerghiz 
Kaisak), serve the scientihe ex])lorer as the only links for identifying 
the obscure and fragmentary allusions concerning these migrated 
liordes, wliich occur in Chinese and Kussian chronicles. 

Although the j)hysical and ethnograjdiical (‘haracteristujs of Centnd 
Asia have attracted the constant attention of some of the most learned 
imai, such as llinnboldt, Hittei’, Abel liemusat, and Klaproth, the 
researches of these leaders of science could only be based on the 
most, nuiagre data, nanudy on the dry and one-sided Chinese narratives 
wliich hnmd a ])lace in (jhinese literature, from the period of the 
(lismembernKuit of the Bjungarian kingdom in the middle of the Inst 
century, and also on the inaccurate, brief and conflicting accounts and 
itin(‘iaries of a ft'vv Asiiitics, who succeeded in visiting Djnngaria and 
liittle Bokhara with caravans. All these materials wore collected 
and carefully collated by Hitter and Humboldt ; nevertlndess this 
region remained u[) to the most recent period, like the interior 
of Africa, completely inaec(‘ssible to Eiiro})ean science. 

Even Marco Jh)lo, the most enterprising and reliable traveller of 
the tniddle ages, did not visit this region, but proceeded eastwai’ds to 
China by a route that lay southward of the Celestial range. A few 
other travellers, it is time, passed through Djungaria ; these were 
Plano Carpini (124()), Andre Sougjumel (1249) and Wilhelm 
Ilubricpiis (1252) ; and they probably journeyed by way of lake Eaisau 
to Karakorum the capital of the Mongol Khans. 

'Jdic same route was traversed l)y some of the sulijugated Westeiu 
princes, such as Yaroslof and Alexander Nevski of liussia and Getum of 
Armenia (likewise in the middle of the thirteenth century) for the pur- 
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pose of paying homage to the great Khan ; they, however, either left no 
description of their journey, or else their accounts are so meagre and 
confused, as for instance, the nan'ative of Prince Getuni, that very few 
of the places mentioned in them can be identified. Much later, in 
1654, Fedor Isakoniteh Baikof, the envoy of the llussian Tsar Aleksei 
Fedorovitch, proceeded past lake Faisan, and the upper course of the 
Black Irtysh, and traversed the whole of Djungaria, reaching the 
Chinese wall at Huhu-Hoton from wheiK^e he advanced to Pekin. 

Although Baikof’s marche-route (of course not in the form it is 
inserted in Wilson’s work from which it was derived by Bitter, but 
in the shape wc find it in Spasskis’ “ Sibirski Vestiiik”) can, in 
the {wesent state of our knowledge of tlic geography of Central Asia, 
be pretty readily applied to certain localities, still the information it 
contains is of a meagre charactcj*, and is greatly inferior to native 
Chinese accounts. 

The Southern border of the country now under consideration, 
i. c. the gigantic Celestial range, has not been explored by any 
Euro}Xian traveller up to the jiresent day. The destruction, how- 
ever, of the kingdom of Djungaria, by the (Chinese, led to its being 
surveyed under the superintendence of the European missionaries 
Felix d’Arocha and Hallcrstein, by whom astronomical points were 
determined, not alone in the towms of Djungaria and Little Bukhara, 
but also at the very foot of the Celestial range, as at Hongor Olen 
the modern Konur-Ulen, and on the Southern shore of lake Issyk- 
Kul. As the Jesuits have left no record wliatever of their having 
visited any part of the Celestial range, it must be naturally concluded 
that they themselves did not diverge from the highroads of Central 
Asia, but detached a party of Chinese topographers, instructed by 
themselves, to the base of the Celestial mountains. 

The first learned Bussian traveller who penetrated into the part 
of Inner Asia described in the present volume, was the botanist Si vers, 
who in his hazardous and venturesome journey to the Tarbagatai, in 
1793, advanced as far as 47'^ N. Latitude. During the succeeding forty 
years, not one of the scientific explorers of Western Siberia succeeded 
in passing beyond the point previously reached by Sivers. 

* The journey of K. A. Meyer in 1826, did not extend beyond the 
Arkat mountains, Chingiz-tan, and the Karkara district of the Kirghiz 
Steppe. The travels of Humboldt, and his associates, in 1828, did 
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not ciiibinco even Djimgaria. Their extreme limit was the Cliincso 
picket of Baty, on the Irtysh, in 49'^ N. Latitude, and Ilumholdt’s 
greatest servhjc in connexion with the geography of the interior of 
Asia consists in Uie critical elaboration of the materials relating to this 
subject in his cla>ssical “ Asie Centrale.” 

Some of tliese materials, namely the itineraries of Asiatic traders, 
who had visited different parts of Asia with caravans, were diligently 
collected at Semipalatinsk by Humboldt, and another portion of his 
materials was ilerived from Cliinese souna^s that had been elaborated by 
the European Sinologists^ Abel lleniusat, Klaproth, Schott, Neueiuann, 
St. Julien, Father Hyacinth, and others. 

Among the few unscientific eye-witnesses who, in the pursuit of 
trade, penetrated into Inner Asia, were some Bussians, and among 
these in point of lucidity, and accuracy of information, the first jdaco 
is undoubtedly occupied by the interpreter Putinsef, who, in 1811, 
visited Kuldja and Chuguchak, the most flourishing towns of Djun- 
garia. The narrative of tin's journey was published in the “ Siberski 
Vestnik” translated by Klajn’oth, and served Bitter as one of the 
most valuabb^ sources in elucidating the geography of this region. In 
addition to Putinsef, we may mention the minor Snegiref, who, towards 
the end of the last century, proceeded from the Altai to the neighbour- 
hood^of Chugucliak, in search of gold; also the noble Madatof, who, 
in the early ])art of the ])rcsent century, successfully reached India, 
starting from Semipalatinsk, and traversing lake Issyk-Kul, the Celestial 
mountains and Littbi Bokhara. A short account of Snegiref’s journey 
was printed in the “ Siberski Vestnik,” but with Madatof’s expedition 
I am accpiainted only through olflcial documents preserved in the 
aichives at Omsk, and as no original narrative was discovered by me, 
it must be presumed that none ever existed. I also found short 
nnirche-route at Semipalatinsk, drawn up by the merchant Bubeninof, 
who, in 1821, proceeded from Semipalatinsk to Kashgar. This 
itinerary will be printed in due season, but from its brevity and 
scantiness of information, it is in no respect more valuable than the 
itineraries already printed and digested by Humboldt and Bitter. 

Such was the unsatisfactory condition of our knowledge of the 
geography of Central Asia in 1831, at the time of the ap]mai-an(;e 
of that part of Bitter’s work which relates to it. It was only in 
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the fourtli decnde of tlie present century that we became more 
familiar witli Central Asia, from tlu; side of tbe Djimgarian and 
Kirghiz steppes, after the foundation of the llnssian town Ayaguz, 
Gii the upj)er course of one of the rivers of the Balhhasli basin, and 
after the submission of a portion of the great Hordes under Sultan 
Suk, son of Ablai Khan. These events gradually rendered not only 
lake Balldiash, but also the inountainous districts of Bjungaria, more 
accessible to travellers. f 

In 1834 the astronomer Fedorof was enabled to reach the embou- 
chure of the Lepsa, and determine its geogra 2 )hieal position, uinhir 
4(h 2^^ North Latitude. He also succeeded in visiting the southern 
shore of lake Faisan and in making a trigonometrical measurement of 
Tarbagatai. A little later, the relations of llussia with the Kirghiz 
Hordes became more satisfactory, and in 1840, 1841 and 1842 the 
learned travellers Karelin and Schrenk, pimetrated into tlie moun- 
tainous portions of Bjungaria or the Snow-clad Bjungarian Alatan. 
Karelin explored the wild valleys of the upper courses of the Lepsa, 
Sarkan and Baskan rivers, as high as the snow-line. 

Ahixaiider Schrenk visited, and it may be said discov(U‘ed to science, 
the lake Ala-Kul, crossed over the Bjungarian Alatau to tlui Chinese 
side, attained the upper course of the Tentek, and I’eached the snow 
line on several occasions. Tlie extreme limits of his jourm^ on 
the plain bordering lake Alakul, w<'re the Chinese town of Chu- 
guchak, in Alpine Bjungaria, — the liills skirting the hanks of tlie 
Koksu river, and the river Chu (or Tzu) in the hungry Betpak- 
-Balor desert, South West of lake Balkhash. Subsequently the 
voluntary submission of the remaining portion of tlie so-italled Gnait 
Kirghiz Horde, in 1844, led to the Eussian occupation of that rich 
and fertile portion of Bjungaria, which is known under the name of 
the Semipalatinsk region, from the seven tributaries of the Balkhash 
that water it. The Eussian town of Kopal was founded by Governor 
General Prince Gorchakof, in 1846, on a fertile plateau at the base 
of a snow-capped spur of the Bjungarian Alatau. The estal dish incut 
of this town ensured the development of the already existing relations 
of Eussia with the neighbouring Chinese jirovince of Hi. Although 
rapidly increasing, the trade witli the Western Chinese ri'gion, through 
the towns of Kuldja, and more esjiccially Chugucljak, encountered 
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obstacles in its legitimate development from its transitive and contra- 
band character, as the Chinese of the Western region (Si-yui) were* 
only able to have secret dealings with the Russians under a semblance 
of trafficing with tlie Kirgliizes. It was this disadvantageous state 
of things, that led to the mission, with objects partly diph)matic and 
])artly geological, of E. P. Kovalefski accompanied by Vlangagli, an 
olticer of mining Engineers. 

Tliis ex])(^(lition started from Knldja, and skirling the Russian side 
of the Djungarian Alatau, traversed the valley of the Koksu, as far 
as the upper sources of this river, while, on the Chinese side, it reach- 
ed tlm toAvn of Kuldia, on the Hi. The most im])ortant results 
tliis mission in commercial, as wtdl as in scientifii*, respects, wer(‘, the 
establishmeid of Russian trading fa,ctori(^s at Knldja and Chuguchak. 
The op(ming u]) of the Western Chinese region contributed largely to 
tlie increase of our knowledge of the geography of Asia, inasmuch as 
it threw two learned Chinese scholars into the commercial centres 
of Djungaria in the capacity of consuls. Tln^ local researches of these 
sinologists has o[)ened a wide fi(*ld to science. Mr. l^\ikharof, one of 
the consuls, has already collected materials of gi'eat value relating to 
the physical geography and cartography of Tuner Asia ; these mate- 
rials he has obtained during his stay at Pekin, from rare geographical 
works (nanndy the reports of the Survey made during the reign of 
TsiaffSun) and from information supplied him by natives of the 
Western region. The foundation of the town of Kopal, which was 
111 a satisfactory and ilourisbing condition, owing to th(‘, rapid develop- 
ment of agriculture aided by artiiioial irrigation, could not, liOAvevcr, 
secure the great Hordes, now under Russian dominion, against the 
hold attacks of the Ruruts, or tlie so-called Black or Dikokamenni 
Kirgliizes, who infested tlie valley of lake Issyk-Kul, and the 
iieighliourhood of Tekes on one of the sources of the Hi. This was 
naturally to he expected from the position of Kopal which stood on 
the northern confines of the Hordes, whose southoni hoiindary, beyond 
the Hi, remained completely unprotected. The unguarded condition 
of the frontier of the Russian Empire on this quarter induced Governor 
General Ilasford to occupy the so-called Trans- Hi country extending 
between the river Hi, and tlie snow-line of the gigantic Trans-Hi 
Alatau, with a view of securing the left flank of the Kirghiz 8tep])i‘ 
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wliich was under liussian protection, hy inaking it conterniinous Avitli 
*tlie peaceful frontier of Cliina and tlie natnral snowy mountain boun- 
dary. This well conceived jdaii was carried out with complete success. 
In 1858 the first Kiissian detacliment, under the command of Colonel 
Gulkofski, Avas despatched beyond the Hi ; it, hoAvever, met with 
serious opjjosition from a strong body of Kirghizes belonging to the 
liostile tribes of the great horde aa'Iio supported themselves on Fort 
Trichubek on the riA^r Kesen. But inutile following year the Avhole 
of the region Avas occupied by a force under Lieut. -Colonel Peremy- 
shelski, who razed the Kirghiz fort to the ground ; after this some 
of the tribes submitted to llussia, while the most inimical fled 
into Kokanian territory, and to tli(^ banks of the Talas and Syr- 
I)arya. 

Th(^ llussian detachment passed the Avinter in the slndterc'd valley 
of the Talgar, aiul in the ensuing year of 1855, General Ilasford 
foumled Fort Yernoe, at the base of the Trans-Ili Alatan, at the 
head of the Almatynka valley, \Adiich is picturescpiely wooded Avitli 
apple and apricot trees. 

The occii])ation of the fertile Trans-Ili region, well adapted for 
agricultural and gardening pur])Oses, and in all respects bountifully 
endoAA'cd by nature, had the effect o/ protecting the great Hordes from 
the attacks of the Buruts, but placed its nearest tribes in tlu^ same 
position as that occupied ten years previously by the Great Kirghiz 
Iloi'de. Tlie jDOwerful and numerous tribe of the Bogus, who occupied 
the picturesque valleys and table-land betAveen the Celestial mountains 
and the Trans-Ili Alatau, received neither countenance nor sup})ort 
from the Chinese, to AA^hom they were nominally dependent, in resis- 
ting the fierce attacks of the Sary Bogish tribe ; they had at the same 
time to repel, on another quarter, the depredatory incursions of some 
of their neighbours of the great horde. Consequently, soon after the 
occupation of the Trans-Ili region by the liussians, the High Manap 
of the Bogu tribe, the old Burambai, claimed the assistance of General 
Hasford against the attacks of the neighbouring tribes, and volun- 
tarily tendered the submission of liimself and his tribe to the Bussian 
government. This led to the despatch of the first Eussian detachment 
from Yernoe to lake Issyk-Kul, for the purpose of pacifying the tAvo 
contending tribes, and making a rcconuaissance of the hitherto unex- 
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plorotl viilli^y of lake Issyk-Kul. Colonel Kliomenfofski, tlie officer 
in command of tins force, and Grencral Siverlielin who was in charge’ 
of the Survey of the newly organized Semipalatinsk region, were the 
first educated llussians who beheld this extensive lake and the snowy 
summits of the Celestial range. Unfortunately tliis detachment in 
consecpienee of its critical position amidst the wandering mountain 
tribes, tlie animosity of one of whicli against the llussians was decided, 
wliile the friendliness of the other was op(m to much suspicion, was 
soon recaJled, and the surveying parties Avere unable to peneti'ate into 
the interior of the Celestial mountains. Tlui southernmost point 
attained at tin) foot of the Tian Shan, by Ensign Yayooski the topo- 
gra])her attached to the expedition, was where the Fauku rushes out 
if its narrow defile on the Issyk-kul ])lateau. 

In the sjimo year of 1S5G 1 was sent by the Imperial Kussian Geo- 
graphical Society on an exp<alitiou to explore those m( ”e accessible 
portions of Central Asia, which liad jneviously been but little visited. 
Naturally the great object of attraction for me on this journey was the 
Tian-Shan or the Celestial range. The signilication of this stupendous 
chain in position the most retired in the whole continent of Asia, had 
already been pointed out by Kilter and Humboldt ; but the labyrinth of 
the Celestial mountains had not as yet been ])enetrated by any scientific 
traveller.* All the learned and critical researches of Hitter and 
• 

* Alkinsoii, tlio Kiiglish artist, m his travels, whicli wore })ul)lisho(l in 185B, 
gives an account of his jonnicy from the river Knrclmm, in the Soutljorn Altai, 
across the lilaclc Irtysli to lake Uhsa-noor, thence southwards, past Uliisutai, to 
tlie neighbourhood of the Chinese t.own of liarkul, at thti bast* of tlie Tian-Slian ; 
Iravelling then parallel with thi.s chain, though at a considerable distance from 
it, as far as the meridian of Bogdo O’la mountain, and finally proceeding in a 
North Wcsterl}^ direction, jiast lake Kyz.yl-bash, nutil lie re;ie,hed lake Ala-kul 
in Itussifin territory. U ntbrtnnatoly so exi.raordinary a journey, unpi'ecodented 
in the history of the exploration of tlio Asiatic Continent, lias had no beneficial 
Bcieutifie results. The iiarrativai, which occupies 115 pages of toxf,.so litMo 
characti'i'ises the explored region, that it might with (H|ual fitness bo applied 
to any portion of tlio Kii-ghiz Stejipo. ^fhe critical enquirer finds notliing 
throughout the whole narrative, to satisfy him of the genuineness of the 
described journey, which extemds over no loss a distance than 3,000 mil(‘s of 
(Ihineso territory. Tliis is the more striking as undouliU'd proofs of the actual 
porformanco of journeys of which desorijirions have been given, may easily he 
found in the short itineraries and ae.counts of travi'llers of difTercnt ages and 
nations; as for instance in the travels of Hue and (fabet, in the marche-routes 
fif Tartar tradcM-R, collocted by llnniboldt, and in tlie more ancient accounts of 
fiaikof, Marco Polo, the Armenian prince (letum, in the mandie-ronte of the 
army of Oulagu Khan, (compiled by one of his oflieers in the 1 3th eentm y) 
and lastly in the iiaiTativo of the travels of the Buddhist Missiumiries Fa-llian 
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Humboldt respecting tliis range partook, (^vcn by the admission of 
th(i bitter, of the character of conjectural geography, founded on a 
conifiarison of the obscure and confused narratives and descriptions 

find ITiian-Tsan, in the 4tli ami 7tlj ccninrioa. Concise thoii"!! those accounts 
floulitlcss are, th(' loarnod critic soon discovers in lliom siicli local pocidiaritios 
as can only be descriptive ot particular spots and localities, and as we bcconio 
more intimate with the p,’oo,u’raphy ot the countiy to which such accounts 
apply, the moro readily and clearly do we identify the points < 2 ,'ivon in those 
inarch e-rontes. To our great regret wo do nyt lin<l this to be the case in that 
part of Atkinson’s work which relates to Chinese Djungaria. From tlu^ (x>m- 
Tnencoraont, in calling the ''J'ian-Shan Sayan-Shan, ho confounds, in nanu' at 
least, the two principal mountain systems of Inner Asia; and in all the otiier 
portions of bis narrative, where he docs not coidirie himself to di'scriptions of 
the Steppes, the chasi'i of wild animals, and the social customs of the nomads 
(descriptions which vvould ap]dy with eipial force and truth to tlus whf)le of 
Central Asia) hut wishes to communicate something moro delinito and locally 
characteristic, he falls int.o numerous iiicougruitics. Thus, to cite some exam- 
ples, he sjieaks of tlu‘. Kara-Tyn snowy range*, at tlui upper coursti of the Black 
Irtysh, as of a level ste})])e intersected I ly low ridges ; again, from the Tai mu 
mountains, situated at a distance of 12(Muilcs to tlu^ N. F. of IJbsa-noor, ho 
Bees the Bogde-fJla in the Tiaii-Shan, whi(di is about 750 miles away from 
this point. Lastly from the plain at the base of the Celestial range, he simul- 
tam^ously sei'S not only tlu* Bogdo mountain, hut/ also tlu^ Baishan or JV' — 
Shan (emitting smoke by Atkinson’s a(*eount), whie.h is abou/ 300 miles beyond 
to the westward, notwithstanding that tho snowy Bogdodlla group stands 
out as is well known, considerably in advance of the main chain of tho Celestial 
inoimtains, and tho Baishan mountains rise on their southern slope, that is to 
say beyond its gic, ’antic snowy ridge, in the ncighlKuirhood of the Little Buk- 
liarian town of Kucha. Similarly as little contidimce do those inconsistencies' 
inspire which occur in Ids account of the time occupied in pmTorrning tlio 
various journeys, and in his description of tlio distribution of the nomad Kirghiz 
popnhition, throughout Chim\se Djungaria. As regar(ls ourselves ixu’sonally, 
the iiiveduntary doubts respecting tho abovomentioiu'd portion of Atkflisem’s 
travels are still furtlier streugthemHl from information wo gathei’ed on tho spot 
regarding his journeys, from the Cossacks wlio acceunpanieHl him, and from tho 
cominanelers wlm provideid him with escorts. Atkinson, during his many yeai's’ 
residence iiiHibeiia, visited the neighbourhood of Ke)pal, that' had thou just 
bcoTi feiundeel, many valleys of tho Djungarian Alatau, the lake Ala-Kul, 
Tarbagatui, the rivers 'Nmyrn and Kurclmm in the Southern Altai, tho Teletsk 
Lake, Tnnkinsk momitains of the Sayan range, Irkutsk Kiakhta, Ac. but as 
regards his travels over an extent of more than 4000 verts in Chinese territory, 
accowpani(‘d hy iltrce Narynh or Kurcliuin Cossacks^ I regret to say that I 
not only could not gather anything to confirm this fact, but 1 was con* 
vinced of its utter impossibility, from existing local conditivms ou tho Kussian 
as well as on tho Chinese side. On tho liussian, because the protracted 
detachment of these Cossacks, or their voluntary absence from tlio corps, is a 
fact that would leave belling it some record in the oflieial archives, while on 
the Chinese side, the journey lasting more than six months, of a party unac- 
quainted with the local dialect, and passing through inhabited districts, along 
established routes, and across tho picket an<l frontier lines, could searcoly escapi^ 
the vigilant eyes of the Chinese authorities. Under all tluiso eireumstances, 
and in the absence iii Atkinson’s nari’ative of any now data relating to Chinese 
Djungaria, this work cannot be considert'd as an acquisition to science, until 
tho author addiUM^s more definite irdbrmation and stronger proofs, in corrobora- 
'](;ion of his accounhs which iju'oJiinturily inspire certain miwti ust. 
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of Olliuoso jiinl otliev Asiatic trjivcllers, comiuenciiig from tlic Bnddlijst 
Missioiiarit's Fa-Ilyan and Iliiyan-Tsan of the dtli and 7tli centaries, 
to tlie brief itime-arios of tlic Semipalatinsk Tartar ti-aders of tlio 
]>ros(^ut ccntur.y. Numerous questions, replete with interest to tlie 
science of geography, (a)u]d only be possibly solved by actual investi- 
gation on tlie s]>oi,. The configuration of the country, tbe direction 
of the u])be,aval of tlic mountain ebain, its mean beiglit, the altitude 
of its mountain passes, the height of the snow -line, the distribution 
of animal and vegtitahle organisms, the existence of Alpine glaciers or 
of volcanic action, — points all requiring eitlier iiivcistigation, or 
confirmation. So far back as bShl and 1852, during my stay at Ibnlin, 
1 acquainted linmhoUlt and Ritter of my intention of proceeding into 
the int(‘rior of Asia as far as the Tian-Shan range. They both 
encouraged me in my diflicult entea-prisig but did not conceal tln'ir 
doubts as to the ])()ssibi]ity of penetrating so far into the interior of 
tlio Asiatic Continent. Tlie result of my deliberations with these 
leaders of science, strengthened me in my determination of attempting 
to reach the eternal snow-line of th(^ Tian-Shan at all hazards. Hum- 
boldt attached so much importance to the investigation, even a cursory 
one, of this range, that 1 could not look at the undertaking but in the 
light of a holy mission, marked out for me liy the Nestor ol European 
savans. 

By the end of the summer of 1850 under tin' auspices, and with 
the co-operation of the Russian Geographical Sodety, 1 was already in 
VerMlpBjS^^'tunately, however, 1 arrived two months after the visit 
of a Ku'^®||^^icTiinei4,^to lake Issyk-Kul. 

With a small escort of twelve cossacks, 1 succeeded, on the 
Siiptember, in reaching tlie ejistern extnmiity of the lake, and had an 
opportunity of surveying from point Kuke-Kul-usun, tlie imposing; 
range of the Tian-Shan, from the Djirgalau to the o])[)osite extremity 
of the lake. To visit the chain itself was that moment impossible. 
My escort being so small, I was obliged to proceed very carefully, and 
j)assed tlie night among inaccessible defiles, anticipating every moment 
to be attacked by hostile bands of Kara-Kirghizes. 

Returning to Vernoe, and procuring a larg(n* escort (40 cossacks) I 
proceeded through the wild Ruam defile, at the ujiper course of the 
Chip and emerged on the base of the Celestial range, near the Western 
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e^^trcuiity of tlie lake Issyk-Kul. n<M*e T came upon immcrons! 
encampTiieiitK of tlie hostile Savy-Bagysli trihe, Avho shortly hefore 
my arrival, liad had a fierce engage! riciit with a Ilnssian detacliment ; 
\vhi(di liad been sent out from Verinio, to [)niii.s]i ihese moniitairu'cis, 
for acts of violence and plunder. Notwithstanding that, I met with 
a hospitable reception from the Sary-Bagyshes who were comme- 
morating the death of many of their kinsmen who had fallen in tlie 
recent conflict, I was not able to pcm'irate beyond the first ex])ostMl 
rocky spurs of the Celestial range, nor to visit its wild defiles, Ixdng 
apprehensive of treachery from the revengeful mountaineers, who liad 
lately been so severely punished by the Russians. 

However, in the spring of 1857, thanks to tlie escort kindly fur- 
nished me by Governor-Ceneral Hasford, who dis}dayed great ziail and 
energy in furthering the organisation and exjdoration of the newly 
ac(|uired region, I was enabled to realise alt my plans. The deadly 
strife between the two Kara-Kirghiz trih(*s was tlien at its lu'ight, 
and the valleys of the Tian-Shan semned (piit(( inaccessible. A 
hajipy comliination of circumstances, however, removed this a]ipareiitly 
insurmountable obstacle to my journey. 

A rumour, that had spread with extraordinary rapidity, through 
almost the wliole of the Mustag (the Turk name for tlie western 
jiortion of the Tiaii-Shan) of the approacdi of a strong Russian detach- 
ment, arniod with terrible instruments of destruction,* for tlie purpose 
of assisting the Manap Biiramhai, produced a sudden panic among 
the Sary-Bagysh tribe, inducing them to relimpiish, not only the 
canijiiiig grounds they had seized from the Bogus, but even their own 
native pasturages, from the upper course of the Bjirgalan, along the 
whole border of Tssyk-Knl, for an extent of more than 200 vcrsls 
and to migrate to the upper course of the Syr-Daria (Maryni). The 
Bogu tribe who had been previously attacked by the Bagyshes in the 
spring of 1857, and driven into Chinese limits, expected their complete 
destruction ; the sudden tiiglit of their enemies dispelled their fears 
and enabled them to re-occiipy their former camping grounds, and 

* The exaggerated accoimta rospooting the strength of my escort wero owing 
to my having really reached Burambaisauls accompanied by 8o0 horsemon • 
but tiiese consisted of a body of KirgUizes of the (freat Horde under the Sultan 
Te/.ck who had voluntarily joined iny detachment. My own personal escort 
consisted of only 25 cossacks, ' 
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ovoii to roap tlie liarvest tluit had boeu left standing' in the fields by 
the Sary-Bai,^yshes. Attributing this favourable turn in their affairs 
to my approach, they rendered me every assistance for my jourm'y. 
With such matorial assistance, I was aide in July of 1 <S57 to wind 
round Issyk Kul from the south side and to reach tlie summit of 
the imposing and terrible Fauku-Bavaii mountain pass ; I also 
succeeded in gaining the sources of the Naryni, whicii forms the 
system of the Syr-T)aria or Jaxartes. Shortly after, I ixaietrated in a 
jnore easterly meridian, nuicl) fartlnn* into tlie heart of the Cidestial 
range, and ascenthul one of the most ehwated mountain groups of 
Inner Asia, that of the Timgri-Tag, which is crowned with a circle 
of alj)iue glaciers, ami covered with a dazzling mantle of eternal 
snows. In the glacii'rs of the Tengri-Tag I discovered the source 
of the Sarv-Djaza, which belongs to the system of the Tarynn 
g(d or Ergen the most remote of the considerable rivers of the Asiatic 
Continent. 

On my return to St. Petersburg in l(S58,the Imperial Russian Geogra- 
phical Society, taking into consideration the great scarcity of astronomi. 
cal points in the region I visit(Hl, organised at my recommendation, and 
with the co-operation of the Military To[)ographi(ai] Depot, a new ex- 
pedition, under Captain Golubef, for the purpose of determining astro- 
nomical ])oints in Russian Djungaria, and on the Lake Issyk-Kul. By 
last accounts, Golubef bad ascertained the position of three prdnts in the 
valley of Issyk-Kul lake (on the Tekes I'iver, and at the eastern and 
western extremities of the lake respectively), but he liad not sm^ceoded 
in penetrating into the interior of the Tian-Slian, owing to adverse 
circumstances, as the southern shore of the lake of Issyk-Kul ^vas 
at that time occupied by the hostile Sary-Bagysh tribe ; under such 
a state of things it would of course have been extremely rash to 
advance into the mountains, leaving hostile tribes in his rear. 

All the journeys and researches, since the year 1834, enumerated 
above, have considerably advanced our knowledge of the portion of 
Asia which we arc now considering, and have removed it from the 
region of hypothetical speculation, to a certain basis of scientilic 
investigation. On this account, therefore, the 2nd volume of tlu; 
Russian version of Ritter’s Asia ought to be accompanied by copious 
and well established addenda. Unfortunately all the materials tliat 
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be u«ed for siieli un ani])]iiieation arc as yet but little digested. 
The travels of Fedorof, Kardiii, Sehreuk, my own, the observations 
of Golnbef, tlie data collected and elaborated by Fakliarof, have not 
yet appeared in print, an<l only short notices of them have been 
pr(‘seuted. I am consequently necessarily obliged to withhold the 
supplementary matter to the 2nd volume, at all events until the 
publication of my travels which is now delayed by all my time and 
attention being engaged on questions ^of pressing and vital importance 
to liussia. 

With regard to the 8rd volume of the Russian edition of Ritten-’s 
Asia, containing a description of the Russian Altai, the not unim- 
portant materials relating to these mouutaius, which were collected 
by me on my journey, have been partly digested since my return, and 
I am th(‘refore in a posit ion to proceed at once with the ])uldi(aition 
of this volume with its snp])lemcntary portion. I think it necessary 
to allude britdly in this place to some of tlie general results of my 
visits to the Celestial mountains. They embrace three questions of 
the utmost im])ortance to the geography of Asia, nairndy th('. height 
of the snow-line in the Celestial range, the existence of alpine glaciers, 
and the existence of volcanic phenomena in this region. 

On the first of tln^se points I consider it incund)ent on myself to 
dwell at length in reply to the doubts expressed by Humboldt as to 
the correctness of the elevation of the snow-line in the Celestial raiige, 
as determined by me. The height I lixed it at, namely 11,000 to 
11,500 feed, was ascertained by Humboldt from a letter I wrote to 
Hitter, which atti'acted his particular notice. This letter was pub- 
lished in the Zoitschrift fiir Erdkunde” with some explanatory 
remarks hy Humboldt. The method I ado[)tcd for ascertaining the 
height of the snow-line was not known to Humboldt, who grounded 
his supposition of an over-estimation of the elevation of the snow-lino 
on certain theoretical and aiialogical considerations. 

Inaccuracies in the determination of the height of the snow- 
line may arise from two sources first from what is taken to lx; tho 
snow-line, and secondly from an imperfect method of measuring 
heights. 

In the first instance the observer may be deceived cither by taking 
dissolvable for eternal snows, or by fixing thek Ihnit of height in 
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8li('-ltered ravines or clofileH which are hardly reac^hed hy the rays of 
the sun. Jhid I fallen into tliese errors in my det(nnnnation the 
results-wonid have been to lower instead of to raise the height of the 
siiow-linGj as eoyipared to its true limits. But tliese sources of err.or 
were fully unti(*ipated and averted ; my ohseiwations were made at 
points where regular layers of eternal snow occurred, and moreover on 
mountain-ridges and not in hollow depressions, in some of which 
I really did find eternal snows in some cases several hundred feet 
helow the limit of 11,000. 

With regard to the other point, I must observe that the method of 
determining lieights hy the tmiiperature of boiling water, is certainly 
one which is far from being perf(H;t ; and leads only to approximate 
results ; hut the inaecura(‘y of these results becomes more ina])preci- 
able, the gn’eat<‘r the heigbt wbicb is being measured. For inconsi- 
derable elevaiions ibis metliod of measurement cannot be adopted. I 
may, bowev(n’, observe that tbe other metliod, namely that of commer- 
cial determination, (ain scarcely be ex])ccied to give more accurate re- 
sults when tbe conditions arc unfavourable, as for instance on a journey 
tlirougli an extremely wild and dangerous region, wliere the traveller 
is obliged to form his own track, and stands every moment in danger 
of an attack; under such circumstances all simnltaneous observations 
of the harometcr, at the base and summit of mountains, or a series of 
observations at any one point, are ipiite out of the (piestion. Experi- 
ence has also shewn me tln^ complete impossibility of keeping the 
barometers (I had two with me) from breaking, in a exmntry so 
mountainous as that I traversed, where, on each expedition, the pack 
horses and camels stumbled repeate<lly, and Were occasionally dashed 
t(j pieces by falling over precipices. Hence travellers (Humboldt 
amongst the rest on his famous jouiiiey in the Andes and the 
Cordilleras) have invariably had recourse to the method of detennining 
heights hy the tein])erature of boiling water. The results (detained in 
this manner are regarded by science merely as approximations, until 
they are superseded* by more accurate data, obtained when the region 
is more accessible to scientific exploration. 

* Although incomplete, these r(‘sults are nevertheless of undoubted 
value to science, as the magnitude of probable errors even under such 
an imperfect method, cannot exceed certain limits. 
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But Humboldt could not have taken exception to the method used 
in meusiiring the height of the snow-line, in the Tiaii-Shaii, because 
lie at that time did not know what means wore used for this purpose, 
and also because he himself adopted the same nieth(|d on his journey 
in the New World, which was so prolilic of scientific results. Hum- 
boldt’s doubts respecting the probability of the height of the Tian- 
Shan snow-line (as fixed by me), being considerable, were based on 
considerations of comparative geograjjhy, and their soundiioss or other- 
wise may be easily tested, for they were founded on a comparison 
of their height of snow-line, 11,000 to 11,500 feet, with its well 
ascertained limits in nearly the same meridian (in the Altai, 0,000 
feet) or in the same parallel, (the Pyrennees, 8,400 feet and the 
Caucasus, 10,170 feet). 

In examining the observations made by any traveller respecting 
the elevations of the snow-line, the most accurate scientific; criticism 
must test their correctness, by the following tlieoretical investiga- 
tions. 

The .height of the snow-line in a given range, must be calculated 
theoretically on the basis of a com])arison with other ranges, on the 
same meridian, and the same parallel; the obtained results should 
then be compared with the figures arrived at by actual observation, 
and it must then be carefully considered whether the discrepanc.y that 
may occur can be at all attributed to considoralioiis of climate, and 
local peculiarities. 

Humboldt, in his classical work “ Asie Centrale,” supplies us with 
the requisite figures for arriving at a definite conclusion. 

In the same meridian' with the Oidcstial mountains we find that the 
height of the snow-line is as follows, 

In the Altai (Tigerski Bclki) 

Lat. 5F North, 0,000 feet. 

On the Northern slope of the Himalayan range, 

Lat. 32^’ North, r, .. 15,000 feet. 

The Celestial mountains extend at the part visited by me, between 
Lat. 41^ and 42^^ North which is consequently mid-way between the 
Altai and Himalayas. Taking the mean of the figurc^s givcm above 
we shall get 11,100 feet for the height of the snow-line of the Celestial 
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range. In tlie same zone, parallel with the Celestial mountains the , 
height of the snow-line is as follows : 

In the Pjrennees ; (between Lat. 42 and 43° North), ... 8,400 ft. 

On mounts Elburuz and Kazbek in the Caucasus (43° N. 


Lat.) 10,170 ft. 

On mount Ararat (Lat. 39° North), 13,300 ft. 

In the Kocky mountains of N. America (Lat. 43° N.) 11,700 ft. 


Humboldt, in his observations on my letter to Hitter, refers exclusively 
to the Pyrennees and to the Elburuz mountains. With regard to the 
first they cannot be taken at all into account in determining the height 
of the snow-line in the Celestial range, as they are situated in a moist 
sea atmosphere, where the snow-line must be considerably lower than 
in the continental climate of the interior of Asia. The Caucasus, 
however, supplies a better point of comparison, if treated with proper 
discrimination. The height of the snow-line of the Kazbek and 
Elburuz occurs at 10,170 feet, under a latitude of more than 1J° to 
the northward that that of the Tian-Shan, and with a climate consi- 
derably more humid. On mount Ararat, where the surrounding 
atmosphere is drier, and the latitude 2^° more to the south, we find 
that tlie height of the snow-line is 13,300 feet above the level of the 
sea. If a range of mountains existed between the Elburuz and mount 
Ararat, under climatic conditions of an intermediate character as 
compared to those cliaracterising mounts Ararat and Elburuz, and 
situated under the same parallel as the Celestial range, the height 
of the snow-line of these mountains would be determinable at 11,300 
feet. All these figures, computed theoretically by comparing the 
heights of the snow-line oU different parallels of the same meridian with 
the Celestial mountains, and on different meridians of the same parallel, 
coincide very nearly with my determinations. The considerable 
elevation of the snow-line of the Celestial mountains is to be explained 
by the peculiarity of their geographical position, and the character 
of the surrounding atmosphere. It . is generally admitted as a fact 
that a dry atmosphere has the effect of elevating the line of eternal 
snow very considerably. Thus for instance the snow-line on the 
southern slope of the Himalayas occurs at 12,180 feet, while on the 
northern side it rises to 15,600 feet. This anomaly is only to be 
accounted for by the southern side of the range being exposed to winds 
18 
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» charged with the humid vapours of the Indian Ocean, which settle on 
the cold mountain slopes in the form of snow, while the winds on the 
northern slopes of Thibet are completely free from moisture. The 
extraordinary dryness pf the atmosphere of the Celestial mountains, 
compared to the Altai and Caucasus, is strikingly exemplified by the 
following instances. In the neighbourhood of Riddersk, in the Altai 
mountains, the dew falls so heavily that the Ihorsoman is completely 
drenched, when riding through the high grass, while in the sombre 
forests of the North-Western Altai, called locally Taigi, the atmos- 
phere is still more humid, and rain, during some summers, falls inces- 
santly. Now during the two years I spent in the Celestial mountains 
and Trans-Hi- Altafi I positively saw no dew ; notwithstanding that 
the summer of 1857 was remarkably wet, and the Altai was rendered 
impassable from this cause, the fall of rain was very small. In addi- 
tion, the very vegetation of the Tian-Bhan bears evidence to the 
dryness of the surrounding air. 

While the slopes of the Caucasus are clothed with dark and impene- 
trable forests, which proved so troublesome in the military operations 
of the Russians, the wooded surfaces of the Tian-Shan are of limited 
extent, and rhododendrons, which are so widely spread in the moist 
climates of the southern slope of the Himalayas and of the Caucasus, 
do not grow at all in the Celestial range. 

If to this extraordinary dryness of the air in the Celestial mountains, 
be added the intense heating of the broad plateau by the scorching 
rays of the sun, accompanied by cloudless skies and a rare atmosphere, 
a natural explanation will then be found for the height of the snow- 
line being at 11,000 — 11,500 feet. The few measurements of heights 
made by other travellers in Hjungaria, and moreover by other methods, 
serve to confirm the accuracy of my figures. Fedorof determined 
trigonometrically j that is by the most accurate process, the altitude of 
the highest point in the Tarbagatai at about 9,900 feet. The Tarbagatai 
range extends under Lat. 47° N. and is consequently nearer by 1° of 
latitude to the Tigeretski Belki, than to the Celestial range. Com- 
puting the elevation of the snow-line of the Tarbagatai theoretically, 
by a comparison of the heights in the Altai and Tian-Shan we should 
obtain a result of about 8,600 feet, while in reality the true elevation 
is considerably greater, as tbronghont the Tarbagatai range the existing 
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snows witli tlie exception of two patches, are only sporadic, and the 
snow-line is not below 9,500 feet. This case proves that the snow- 
line rises rapidly from tlie Altai to the Tarbagatai, owing to the 
greater dryness o/ a continental atmosphere. Lastly, the barometrical 
observations of Schrenck, in the Djungarian Alllau,in Lat. 45° N., fixed 
the limits of eternal snows at 10,700 feet. Calculating then the height 
of the snow -line in the Tian-Shan by a comparison of that of the 
northern slope of the Himalayan, and of the Tarbagatai ranges, we 
obtain 11,700 feet and 11,950 feet, if we take in the Djungarian 
Alatau. 

Li this manner all the facts of the case, not alone those supplied us 
by comparative geography and climatology, but likewise those derived 
from the exact observations of other travellers, tend to confirm my 
figures, and prove them to be rather understated than magnified ; 
Humboldt’s doubts therefore as to the possibility of the snow-line of 
the Tian-Shan exceeding 11,000 feet elevation, are disposed of not only 
on theoretical considerations, but also by ocular demonstration. The 
interesting questions relating to the existence of fine alpine glaciers 
ill the Tian-Shan, which is in intimate connection with that of the 
height of the snow-line, I solved in complete accordance with the 
previously expressed opinions of Humboldt and Eitter. I set out 
without any foregone conclusions on this point, but having experienced 
the remarkable dryness of the air in the Tian-Shan mountains, and 
having ascertained, on ascending the Fauku Davan, that the height of 
the snow-line was higher than 11,000 feet, involuntary doubts entered 
my mind as to the possibility of the existence of real glaciers in the 
Tian-Shan. These doubts were, however, soon dispelled. At the 
sources of the river system of the Sary-Djaza, I came across five 
magnificent alpine glaciers and a “ Mer de glace” exceeding in size that 
of Chamounix. Notwithstanding some of the peculiarities of the 
Tian-Shan glaciers, owing principally to their prevalence at not more 
than about 2,500 feet below the limit of the snow-line, while in 
Switzerland they (^cend as low as 5,000 feet, their existence in the 
form anticipated by Eitter and Humboldt, on the strength of Chinese 
acccounts, was fully confirmed. 

It now remained for me to prove, by actual observation on the spot, 
the existence or otherwise of volcanic phenomena in Djungaria, and 
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in the Celestial mountains, to wliieh Humboldt in his works so often 
alludes. I started on my journey firmly persuaded that I should find 
the conjectured volcanoes, or at all events some volcanic forms, and I 
sought diligently (as Schrenck did on lake Ala-kul) to establish the 
correctness of HumbJJt’s surmises, with respect to the existence of 
volcanic phenomena in Central Asia, by which confirmation I knew a 
traveller would gain greater credit than by an incomplete refutation 
of the hypothesis. I was even aware^ that Humboldt was rather 
displeased with the researches of Schrenk who clearly showed that the 
island of Aral- Tube on lake Ala-kul was not of volcanic origin. 
The opinions entertained by Humboldt on the subject of the existence 
of volcanoes in Djungaria were favourite ones with him, and I regret 
that I was not able to confirm his cherished theory. Kullok peak, 
another of Hurriboldt’s mistaken volcanoes, was found to have no 
volcanic origin whatever. The hot springs, and the non-congelation 
of the waters of lake Issyk-Kul, were not accompanied by any 
volcanic forms in the Tian-Shan, and furthermore all the native 
accounts of phenomena which from their descriptions might be supposed 
to be volcanic, proved unfounded, and were at once disposed of qn my 
examination of the localities where tlicy were declared to occur. The 
result therefore of my researches on this point was that I became 
convinced of the complete absence of volcanoes, distinct volcanic 
phenomena, or even volcanic forms throughout the Celestial mountains. 
It is true that there existed in Djungaria at one period some 
“ Solfaters” or smoking cavities from which there was a discharge and 
deposit of sulphur, and that some of these fissures, out of which the 
Chinese obtain sulphur, emit smoke even at the present day. But a 
careful inspection of one of the extinguished pits satisfied me, that at 
all events in that case, there was no volcanic affinity. 

In the neighbourhood of the pits which I discovered in the Katii 
mountains, and in the Ili valley, I could trace no volcanic forms, but 
ironstone occurred, and owed its formation, as far as I could judge, to 
the pyrites that were widely spread in the viciu||||r ; there was at the 
same time a discharge of sulphur emitted in the form of vapoiir out of 
numerous fissures and which left a deposit on the sides. It is to be 
taken into consideration that I found a coal formation largely developed 
throughout the Ili basin, and that coal is obtained by the Chinese in 
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the neighbourhood of Kuldja, in large quantities, from very deep^ 
seams. The whole process of the formation of sulphur can then in my 
opinion be reasonably explained by th,e combustion of some coal seams 
in this basin, which would at once set at rest^i^ question of supposed 
volcanic agency. 

I cannot positively affirm that the origin of the other smoking pits 
of Djiingaria, and particularly Humboldt’s famous “ Solfater” of 
Urumchi, is susceptible of the same explanation, although the analogy 
between all the Djungarian “ Solfaters” would appear to be confirmed, 
native accounts excepted, by the circumstance that the Chinese, who 
are very expert in recognising such sulphur formations, procure sulphur 
from the ‘‘ Solfaters” of Katu which I visited. 

With still less certainty can I deny the existence of volcanic pheno- 
mena or volcanic forms farther eastwards in the Celestial mountains. 
Humboldt in his observations on the letter I addressed to Ritter, 
which was published in the “ Zeitschrift fiir Erdkunde” says that the 
Sangai, rising in the centre of the Ando-Cordilleras range, the most 
active of all the volcanoes in the world, forms around itself an island 
of trachyte, not more than two geographical miles in diameter. From 
this I must of course conclude that the observation of a single portion 
of the Tian-Shan visited by me cannot serve as a positive evidence of 
the absence of volcanoes and volcanic forms in other parts of this 
mountain systcmi. My conclusions on this question generally have 
already been made public, in the letter here referred to, but I must 
likewise observe in addition, that all Asiatic accounts of phenomena 
which might be volcanic in appearance, should be treated by men of 
science with great circumspection, as many of these accounts havo 
already proved fallacious. I would here also remark that the impres- 
sion produced on me personally by DJungaria and the Tian^Shan 
leaves great doubts in my mind as to the existence of volcanoes in this 
part of Asia, and as I am the only traveller who has visited the 
Tian-Shan, I cannot accept the belief in their existence, as an axiom 
requiring no proof or confirmation. 

My conclusion on this point, though negative, is one of the most 
important results of my journey. 

If, in aspiring after the truth, I have been compelled to express 
opinions on two points of such vast importance to the geography of 
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Ania, which differ completely from those entertained by Humboldt ; 
whose faith in the existence of volcanoes in the Celestial mountains 
was as firm as that of Columbus in the existence of the New World, it 
docs not necessarily f^bw that I cast a shade (in its<^lf impossible) on 
the spirit of the grWr scienti&c genius of the age. Science is the 
eternal aspiration of the wdiole human race towards truth, and truth 
can only be grasped at out of a multitude of errors and misconceptions. 
No one moreover is more liable to^fall into such errors than the 
pioneers of thought, who marshal their fellow creatures to the great 
goal of truth, and call into existence words of new thoughts and 
conceptions. 

These giant minds are followed by a train of disciples, for whom 
the path of investigation, and the final solution of great scientific 
problems, is rendered comparatively easy.. Thus there are the men of 
genius in science, or the master minds, who conceive great thoughts, 
and the workmen who follow up such of these thoughts as are sus- 
ceptible of elaboration. Each has his se[)arate functions, but on the 
most humble labourer in the field of science devolves the sacred duty 
of pointing out and rectifying any error into 'which the eminent master 
may have fallen. And in such a case, the obscure advocate of truth 
should not be crushed by all the height and authority of genius, science 
being a problem open to solution to all humanity, and recognising 
no individuality or oligarchical superiority. The science of geography 
has lately been deprived of two of its most brilliant leaders — Humboldt 
and Ritter. To follow in their footsteps, to extend the circle of their 
researches, to strive after that eternal truth which they eagerly sought 
during their mortal careers, to correct the few errors which are inter- 
spersed through the wide field of their enquiries, these arc the duties 
of every votary of science, even of the most humble grade, and will 
serve as the best testimony of admiration and respect to our great 
masters. May the present effort be taken as such an expression, and 
as one of the many proofs, that dying, Huuiboldt and Ritter have 
bequeathed to humanity a living record of their great genius. 
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Notes of a trip up the Salween — Bi/ Rev. C. Parish. 

[Received 30tli June, 1865.] 

In March last, as I liad never travelled on the Martaban side of the 
Salween, and as I had been promised by Captain Harrison, the Deputy 
Commissioner of Shway-gyeen, that, if I would pay him a visit, he 
would accompany me through the Fir forests of the Yoonzalin, which 
I have long wished to see; I availed myself of a month’s privilege 
leave to take a trip northwards. Col. Fytche was going, at the same 
time, on Ids official tour to Shway-gyeen. His company was an 
additional inducement to go in that direction. 

The road to Shway-gyeen lies through Beling and Sittoung, and 
affords good riding ground all the way in the dry season, as it kee[)S 
to the plain, leaving the mountains on the right hand, that is, on the 
east. These mountains, which, N. E. of Shway-gyeen, cover a great 
lireadth of country, divide themselves towards the south into two 
narrow ranges, one of which separates the Yoonzalin and Salween 
rivers, terminating at their point of confluence : the other and longer 
range terminates at Maidaban, and is the watershed between the 
Sittoung and Beling rivers on the west, and the lower Salween on 
the east. Westward of the latter range stretches a vast plain ; and it 
is along this plain, parallel with the mountains, though at some 
little distance from them, that the road from Martaban to Shway-gyeen 
lies. 

While at Beling, on the way, I rode out in company with Col. 
Fytche and Capt. Harrison to a place calbnl Kothaiiaiong^ about 7 
miles off, to see the Araherstia trees there. This place had often been 
mentioned as one where the Amherstia was to be seen in great 
perfection, and where, indeed, it might perhaps he wild. I was well 
rewarded, for a prettier little spot I never visited. Tlie Amherstias, 
growing in a well-shaded place and watered by a perennial stream 
wliich tumbles down a steep granite hill, and is ingeniously directed 
hither and thither in large bamboo troughs, were, indeed, to be seen 
in the wildest luxuriance of growth. But Kotlianaiong is a sacred 
spot. Here are Pagodas, Pongyee-houses, Zayats all around. A flight 
of stone steps leads from the bottom to the top of the overhanging 
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hill, which is about 600 feet high, and on which are more sacred 
buildings. The Aniherstias, seen only round the principal Pagoda, 
were undoubtedly planted, although they are left now to take care of 
themselves, and have ^ wild appearance. Evidently, this is not a 
native habitat of the tree. 

From Beling we went on to a place called Kyilc-hto. Eastward of 
this place and distant about 14 miles, is a remarkable mountain, called 
Kyik-hteo. Capt. Harrison, one of #io very few Europeans who had 
been there, assured me that it was well worth a visit, as there was, 
on the summit, a very singular hanging rock, surmounted by a 
Pagoda. We w^ent accordingly, riding the 14 miles to the foot of the 
mountain in the morning, and walking up it in the middle of the day. 
We reached the top 3,650 feet at 3.30 p. m. The view from the 
summit is very fine, as all views from great heights are ; but the many 
granite boulders which are scattered about, some of them perched and 
balanced in the strangest manner on the most prominent peaks, 
constitute the most remarkable feature of this mountain. On all the 
most striking of these boulders small Pagodas have been built ; in 
several instances, I should say, at the extreme risk of life to the 
builders. As the only way of conveying a true idea of the a])pcarance 
of these rocks, I send a rough sketch of two or three of them. 

There are two principal ones. — The one at the very summit is 
called Kyik-htco par excellence the other, some little way down 
the hill is, Kyik-hteo yalay^ or, little Kyik-hfeoJ^ We could not 
asccotain for certain what their names signify, further than that 

KyiK' h rock” or “ moimtuin-peak.” I have observed that the 
Burmese never know the meaning of the names which the mountains 
and prominent rocks in the country bear ; the names being older than 
the Burman occupation of it. They are, I believe, generally Talamy^ 
but sometimes Karen. The chief rock of all, which gives the name to 
the mountain, is simply a wonder. It is a huge rounded granite 
boulder perched on a projecting and shelving tabular rock at the very 
summit. This tabular rock is . itself reached by a small foot-bridge, 
for it is separated by several feet from the mountaiti by a rent or 
chasm ; and on the farther tirle it drops down perpendicularly, I (io 
not know how many hundred feet, into a valley below. On the 
extreme verge of this flat sloping rock-table, apd actually over- 
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liaiiglng it 1)y nrarly halt, is perched this wonderful hoTilder, which is, 
nhout ,‘50 foot high, and is snnnoiinted ])y a small Pagorla about 1 5 
feet high. A rude, hanibuo ladder is leant against it on the inside, 
which enahlcss an •adventurous ]>erson to ascend.^ Every native will do 
this, hut we, being both heavier and more awkward, preferred to 
reinain at the bottom. 

Viewed on one side, it is difficult to understand why this rock does 
not slide off its shelving support i)d o the valley below ! As one looks at it, 
it ap]Haxrs as ii, assisted with a little grease ami a slight push, it go ! 
But there it hangs, as it had hung, autl I suppose, will hang yet, — one 
might indeed almost say, there it .s7n/e.s and Avill .s7n/c, — for many an age : 

Ijabitur et labetur in omn(‘ voliibilis anum;” unless some eartli- 
pnake (and a very sliglit one surely would do it) slundd rudely shako 
it from its pre<*ari()Us foundation. This jdaite is annually visited for the 
pnr])Oso of worship hy p<^ople from all parts of the country round ; 
many, I am ird’ormed, going to it oven from Mouhmdn. Many wen^ 
already there, and very many more sliort.ly cxpeetc'd, as was slnjwn hy 
the tem[)orary booths of grass whicli had been erected, and W(‘re 
(ailculated to bold scnmral thousand ]>eop]e. Altogether, this is a 
nnnarkablo })la(! 0 , very little known, and well worthy of tla^ tl•onbh^ of 
visiting it from a long distance. 

I was disappointed, hownwer, hero, in a botanical point of vienv^ 
T ex})ected great things from a high moniitain in a totally iieAV part of 
the C(juntry ; but I gathered scarcely anything. There were no 
Orchids at all. The Ferns, if any, wore dried up ; one or two new 
Acanthaecous plants alone lanvarded my search. At this season the 
nionntain is arid, and v('getation on it scanty. On the top there is 
litth^. i‘lse besides long grass. 

We passed the night on the top ; and descended on the opposite, or 
north side the next morning. Our ponies liad been sent round, and 
were found waiting for us at the appointed place ; and a ride <d' 18 miles 
hronght us by evening into Sittoung. From Sittoiing to Shway- 
gveen the distance is about 40 miles. After two or three days spon+ at 
Shway-gyeen in making preparation, Oapt. Harrison and I started 
upon our walking trip to the Yoonzalin district. 

The Yoonzalin river is a tributary of the Salween and takes its rise 
in (about) Lat. 18'^ 30' and Hows in a very tortuous coarse, but in 
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^ geiioral soiitlioily direction until it joins tlic Salween at Kankareet, 
a little^ kelow the Hat-gyec. It drains a very mountainous district, 
and during the rainy season, rolls down a considerahle body of water, hut 
during the dry weather, it is a shallow roelcy stream, ^full of raj)ids and 
scours. It takes small boats 15 or 20 days to ascend fi’orn Kankarcet 
to Pah})oon, about two-thirds of its course. It took us 5 days to 
descend that distance. 

The valley of the Yoonzalin is Ian extremely wild and almost 
uninhabited district. All the way from Ihmgatah in the valley of the: 
Sittoung to Panpoon we did not meet with a single vilhige. TIkj 
K arens, the only inhabitants, are very fcAv and scattered ; and they 
have been so harried during the last few years, by the iiuairsions of 
the Shan Pretender who styled himself on the one side ; 

and by us, in our attempts to driv(} him out, on the other, that they 
have hidden themselves away in the most inaccessible phieos. Oeea- 
sionally only Ave saw a stray lionse or tAvo perehed np on the toj) of 
801110 distaiit mountain, or on its almost perpendicular side, witli no 
visible AAOiy of a])proaeh from ilie S])ot Avhere Ave stood. When the 
inhahitants become reassured and gain confidenee in tlie pAwniaiieiicy of 
peace, they will no douht increase, and settle down in more accessible 
places. 

I Avill not attempt any description of the seonory of this district, 
because mountain scenery in one place is A^ery lik (5 mountain scenery 
in another place ; and because I liave rarely found tliat attempted 
descriptions of the kind convey any definite picture to the mind. All 
that needs he said is, that it was extremely Avild and henntiful, and 
afforded all that endless variety of vicAV which a chaos of mountains 
rudely thrown together, might he expected to afford. Neitlicj- shall I 
give the length of the stages which we performed, nor the nanu's of 
the places where we halted ; for these places were not villages, only well 
knoAvn spots conveniently cliosen for the i)urpose, as coml)ining the 
advantages of level ground and water. And the stages, if measured 
by miles, might appear small; though measured hy laboui-, hy no 
means so. A more laborious, at the sam(3 time thoroughly enjoyable, 
walking tour I never took, fc is ceaseless ascent and descent, to the 
extent of several thousand feet a day, all the way. There arc tAvo 
words in Burmese for hill: Tom(j^ and Aw. A Toung, hereabouts, is 
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a good stiff Ill'll, ill faitt, a rognlar mountain. The word Kon seemed 
to be applied to any thing under 1000 feet. Two or thi’ee Kdnn 
go for notliing, no aeeonnt is taken of them in the prospective marclg 
if you slnuihl ask Avhat it is like. After two or three days, one learpt 
oneself to despise a mound of 1000 feet. In this sort of travelling, 
one counts horn's not ini](!s ; and, beginning to walk at 5.30 or 0 A. m., 
a man lias generally had enough of it by 11 or 12 o’clock, and 
jejoi(*('s to bear that (be “ faihud' or halting-place is near at hand. 
And this is the country through which some enterjirising person has, 
I ludii've, proposed to make a llailroad to China ! 

Tlu! extremely low tempm’atnri^ of the iqipiu' part of the Yooiizalin 
<lis(rict is ri'inarkable. Immediately you get in among the moiin 
tains, e^'(m Ix'fore crossing the watershed which divudes the 8ittoung 
and Yuonzalin, it lieconies vmy much colder. It was the beginning 
of March ; yi't, at a place called Thayet-penkindat, on the west of 
the watershed, the nights and mornings were iincondbrtably cold, and 
Ihe water in the stream excessively so. Before reaching this jilace, an 
elevation of at least 4,000 h'.et, has to lie made from Bangatah. 
Thayct-piuikindat is the name given to a stockade which we havii 
placed here. It is beautifully situated at the bead of a line valle\', 
and is 2200 feet abovi^ the sea, and closely surrounded by mountains 
2000 or 3000 feet liigher. The stockade* is guarded by a Police force, 
and the site appears to be well chosen, as it is situated at the eiitraucei 
of the Pass into this part of the Yoouzalin. This Pass is called Kt/oiik- 
(nffd or J loci' -(ja(e^ and is a murow <lelile, two or three miles long. 
The head of this ]»fiss is 3343 leet above the sea.* A small streaim 
runs through it, and the vegetation conseguenlly is very rank. I was 
told lhat I should [irohahly liiid some new ferns lune, but though 
Iherc wore many s[)ecies, there was nothing whicli I had not seiai 
})efore. Neui’ the lioad of the jiass, liowever, I dis(;ovored a muv 
si>('ci(^s of Bulhophylluui, and one or two other orchids, v 

Through this pass, we were in the Yoonzaliu district, and, to my 
great delight, tliencxt day, among the Fir trees. The sight and the 
fragrance of a Fir foj est to me, who bad not seen one for a long time, 
was most refresliing. The trees are aliof one kind, Ftnics UmijifoUoj 

* Tlio hcigliia given have been fiirntslied by Col. Blake, and are IVom his 
own nieasuioinenis by an aneroid. 
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iiud covor llic. momitaiiis {roni top to bottom. Tu many placcK it m 
tlio only tree visible. It attains a considerable lieigbt, 80 to 100 feet, 
and are, (tlie full grown oiics) 8 to 9 feet in girth. The teniperatuiH^ 
ol the tract or belt of country where the Fir grows, as, I said just now, 
is extremely low. In the month of January, Caj)t. Harrison informs 
me, (for he had been here in that montli) there is hoar frost, and a 
tliin covering of ice forms on a basin of watt;r by the morning. Evcni 
in March we found tlie nights and mohiings so cold, that we were glad 
of thick over-coats and a blazing tire of Pine logs. At 11 and 12 
o’clock ill the day, and while walking in the sun, the heat Avas not 
uuphaisaut. The vegetation gave indications of low temperature. I 
gathered violets in the valleys. Itahits was met rvitli ; and instead of 
the Acanfhacrce and Ziiujthrmceci% which cover the hills to the south 
but Avhich were not seen hcie at all, (JoiupoHilw (among them a large 
Carditufi) abounded ; many of tbcm attaining to tlie dimension of large 
slirubiS. Tlie Gouiposltco, boAvevei*, were not eoiifined to tlio Fir trad. 
Of Epiphytic Orchidcre^ there were none : though I dare say that, in 
the rainy season, the terrestrial kinds would be numerous. As the 
forests w(!re dry, ferns were scarce, thougb I was gratiliiHl at finding 
that singular little tree fern “ Brahica insiyaia^' in large quantities. I 
bad ncN-or met with it before. I gathered also Adianl uMjIabelJiilal am 
and Lliid.Si/a Iciitilfolia, 

Immediati^ly we crossed the watershed to the eastward, though still 
among the mountains, the Fir trees eeaseil, and it became very hot j 
and so it continued when we turned soullnvard and crossed again into 
the Yoonzulin valley. It is only in the upper Yoonzalin that the tem- 
perature is so remarkably low, and that the Fir forests exist. Strange, 
however, to say, the Fir reappears in the Tenasserim provinces at 
Myawaddee, on the Thouiig-yeen, some 50 miles due east of Moulmein,^ 
and thence stretches southwards for several miles, as I have myself 
seen. The tree there does not foi-m forests, but is sparsely scattered 
among other trees ; nor does it groAv so large. But, and tliis is most 
^emarkable, in the Thoung-yeeii valley, it is found on hills only about 
1000 or 1500 feet high, and descends nearly to the river ; therefore in 
many places, cannot he mor« than 300 or 400 feet above the level of 
the sea ; and this in N. Lat. 16."' ! 

Shortly after pas.'^ing out of the Fir forests I was delighted to come 
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upon a truly spk'Uilid Bauliiiiia, wliieli I diricoA'on'il for tlic first lime 
last your in the Tlioimg-yeeii valley. Then, however, I met with hut 
one tree — here now I found many, and all in flower. The flowers are 
very large, ahout 4 inches in diaimdcr, of the purest white, save the 
single eoiouK'd petal wliich is streaked witli purple and gold. It far 
surpasses 7>. Iliclmrdiana inheauty, fov the petals of that plant are very 
narrow, consiMyuently the flower looks poor, whereas, those of the 
sp(H‘i('s I am desevihing, are hroad and meet at their margins, and this 
adds immenstly to its heaiity. The flowers also are of the sweetest 
fragrance, and are produced in profuse abundance all ov(!r the tre(n I 
hope to get seeds of it. I left particular instructions with the head- 
man of that jiart of the district, to gather some when ripe and forward 
them to Oapt. Harrison, who kindly promised to rememher me in the 
n laff or. 

Tin; most nortlu'rly point to which we went was Kaiuado^ another 
police station, and our fronticu* out-])ost. It is hut some 15 miles 
from our hoiindary on the North, and not far fj-om the Salwei'u. 
There is a strong block-house lu're besides a stockade. It is situated 
on the toj) of a small cleared hill, and 1881 feet above tlie sea ; it is 
surrounded on all sides by higher hills. This is the lively abod(‘. of 
the officer v'ho has the honour of serving Her Majesty in the capacity 
of Assistant Commissioner of the Yoonzaliii district. He, at least, if 
no one else, will rc'joice at the coin])letiou of the projected Railway ; 
but he is likely to the only passenger ! 

The vegetation of the hills round Kanlado is very different from 
that which is seen in the Tenasserim Provinces. The forests consist 
almost wholly of what the Burmese call En(/jfm a species of Snomt^ a 
middle-sized tree, at this season of the year in flower and without a 
leaf. The forests conse(iu(Mjtly have a bare wintry look, a ccnidition 
of jungle never seen in the Tenasserim Provinces, wlnne the whohi 
country is densely green throughout the year. There are, of course, a 
few other trees mived with the Shorea, such as Caveifa^ Dillenia^ 
Enijenia^ and Annedea fragrans ; hut not in sufficient quantities to 
alter the character of the jungle which is given by the prevailiTig 
Shorea. Orchids grow sparingly on the trees here, but sonic goo<l 
kinds ; Dendrohiuni Dallioasianum^ forniofumi, and ehurnc^tni. Tin', 
only other locality known for the last plant is the s^ailey of Uje Shoiiiig - 
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yccii. liesidos tlicso, 1 collcctod two or thnie otlicv sp(‘(‘ies familiar to 
me, but not yet described or named. Tlmrc was iiotliing absolutely 
ne^v to me licre ; indeed, tlie wliole expcidition only yielded two lu^w 
OreliidcLr ; tlic Bnlhuj)}niJlani already mentioned as found in the 
Ktfouk-faga ; and a Ihinlrobiuoi with the flowers of D. a(j(j regaining 
1 ) 11 1 with short, erect cylindrical pseudo-bulbs. 

From Kanltidoj after a day’s halt, we bent our ste])K southwards and 
liomewards ; as my limited time wduld not allow me to go further, 
not ev(‘n to visit the banks of the Bdweea which is n ithin an easy 
day’s march of Kooludo on the east. About half Avay between 
Kdulado and Bohpooo^ we turned aside from our [lath to visit a, water- 
fall on the Yoonzalin rivtT. I had often noli(’(‘d on a map madt; by a 
loeid surveyor, professing to be a ma]) of this district, higb u]) on this 
river, the wonls, “ Wohofad, 40(1 fed /’ brit 1 could never find any 
one who had seen the waterfall. Now, a waterfall of 4.00 feet is a 
A’-ery unusual feature in the scenery of any country and a grand sight; 
and I liad long formed a secret resolution to find out this waterfall 
some day, and verify the statement as to its Indglit. We were now at 
the very part of the country whence, if visited at all, it must be 
visited. I (Icteriuiued, therefore, not to return home vvdthout secn'iig 
it. Capt. Harrison, happily, was of the same mind ; so, notwitli- 
standing tlie assm-anet'. of the natives that the place was veiy difliiailt 
of access, and the mountain side very steep and slijijcwy, we sent on a 
party in advance to find out a way for us and toelear the jungle siiflichud - 
ly to make it passable. Arrived at tlie ])oint of oiir road wbenee it was 
nceessaiy to diverge from i(. to go in seareb of the waterfall, we struck 
off, and liad certainly as liaid a moniiiig’s Avork liefoi'c we reached the 
()])ject of our search, as any man could de.siiH! : but we reached it about 
noon, and that was eimugli. 

On arrival we Avere at onec gratified and disappointed : gratifii'd at 
finding ourselves in a most romantic s])ot, and at the i)r(!])ajaf ion 
made for us; disappointed at seeing no waterfall, although Ave Averc 
told that all that was to be seen lay bcfoi-e us. 

We had come pi'cpared to rough it and sleep on the ground ; we 
AA^erc, therefore, agreeably siirpriscjd at finding a very ea])acions and 
exceedingly pretty structure built, and all ready for ns. The site was 
BcJected with great taste, for on stepping up out of the thick jungle 
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by n, small ladder .on to our bouse, and ou going to tlie front of a, 
broad balcony or verandah ornanient(‘d with a balustrade, the whole 
made of bam!) 00 , found tluit the bouglis of the trees had been cut 
away in front, and tliat we stood over a largo circular pool of wate.r 
into which tin* Yoonzalin poured itself on one side, and out of whl(di 
it tloAvod on (lie other, and we had the best vicAV that it was })ossil)le 
to have. We wmre in a perfect imnch-bowl, shut in by almost perpen- 
dicular nioniitains on all sides. Before us lay the still (xxd, GO f(‘ct 
(hiop and about 150 yards a,(“ross : we lieard the roar of the A^'ater 
rushing in and rushing out, but, so Ijeinnied in with rocks is the s])ot 
that we could lu'ither see the c()urs(; of the river above or below. As 
I said, we were chanmvl with the place, but where was tln^ waterfall 
of 400 feet ? The reply was, that this was the “ huy/oyo/d’ (so the 
Burmese call a waterfall) and that there was nothing nioit^ to b(‘ seen 
tluni tliis ! A raft of bamboos was made for us, and on it ^ve went 
close up to tlie einhourJntrc’ of the stream, the month of the passage 
through which the water from above pours into the pool. It was a 
singular sight. The whole of the waters of tlie Yoonzalin at this 
point are poured through a long, straight, and very narrow slraol of 
rock. The passage, or shret as I call it, through the rock is prr/ecfhf 
straight, about 14 feet wdde only, and having exactly the same widt h 
throughout its whole length, which is about 20 or 40 yards. The rock, 
granite, rises on either si<le of this [)assage to the height, in the centre, 
of about 50 feet in perpendicular walls with smooth faca's, as straight 
and smooth as if measui’cd with a plumb line, and cut Avitli a hay- 
knife. As the water enters the up})er end of this ])assage at a right 
angle, we could sec no more of the river than the length of tln^ 
passage, but we could hear tlu^ roar of the water as it boiled and 
bubbled in its tortuous and bouldered chann(d above. But though 
hishcd into foam above, so smooth and polished is tlui narrow passage 
that the water glides through it witli a surface like glass, and sinks at 
once to the bottom of the pool, causing little oi* no commotion in it. I 
climbed to the top of the overhanging rock on one side to get a sight 
of the river above, but it takes so many short and sudden turns and 
the gorge in the mountains is so narrow, that- I could see but a f('W 
yards upwards. Thinking that we had seen all that was to be seen, ainl 
having already spent a day and a lialf here, we detei’inined to set out 
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on our n'lurn tlio next moriiing ; Init townnlK cvenlnsf, ?^onie of our 
])urty, w1it> liud heen oxplorin;^, came and informed us that tliey luid 
disc()\ ered a way to get up tJie rocks on tlie opj)ositc side, and tliat 
having ascended that tliey had come upon a Awaterfall. As wc 

wished not to leave tlie place without being able to speak positiveAy 
on the subject of the fall, and thinking that there might yet be one 
liigher up the stream but liid from our view, w(; resolved to stop 
another day, and ex})lore on the morrow. We did so, and clinda'd 
tlie way pointed out to us; and thus, taking the passage befon; 
mentioned in th(‘ rear, we got a good view of the river for a mile or 
so above it. As far as tlie eye could see, the cours(? of the river lay 
through an extremely narrow valley and was impi'ded the whohj way 
by huge granite boulders. The fall of level also was eonsidinable ; 
and near tin; spot where we stood, it took a suddmi ])erp(‘ndicular l(%‘i]> 
of some oO feet, into a deep and very confined square hole, which at 
once turinul the water at a right angle, wlumee it rushed on, and after 

2 or 3 similar shai p turns within the length of a hundnal yards, dashed 
through the beforementioned passage into the pool. We had now 
seen all certainly and could positively assert that the greatest [)eri)en- 
dieular fall the Yoonzalin makes here, is not more than 30 feet. 
Though disappointed of a (jrand sight, we yet considered ourselves 
well repaid for our toil by the general beauty of the spot and by the 
very leirnirkable character of that natural feature in the scenery which 
I have attempted to describe; the narrow street with ])eipeudi(‘ular 
walls through which the whole riv<w, as well when at its height in the 
rainy season, as in dry wanither, has to malce its way. Several |)ersons 
have thought that Ihne logs might, in the rains, be floated down this 
river to Moulmein ; but no one wdio had visited the Yay-tagnn wamld 
allow it to be possible. No log could, I am convinced, pass this ])art 
of the river’s course without being broken to pieces. It is unfortunate 
that all the Pine forests should he above, the fall. 

There was one drawback to our full enjoyment at this place. There 
is a pest here in the shaj^e of a very small fly, met with happily no 
where else, which attacks every exposed ])art of the body most viru- 
lently. Its puncture immediately raises a blood ])ustule and causes 
considerable irritation for several days afterwarils. I could scarcely 
sketch for these tormentors ; and when wc bathed, especially, tludr 
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attacks Avcro so vi^ujorous, tliat we wasted no nnncc^cssary time in 
putting off and in nisuniitig our garments. On the tliird day after 
our an-ival W(^ started for Palijnxm.''' It was not far from rahpooiP 
thatj for the hi st 4 line in the whole journey, we heard the cry of tln^ 
Gilihon. Its cry was totally different from that of th(' Oibhon of tlui 
Tenasserim Jh-oviuees. The latter is a wailing, plaintive, and, to me, 
not disagi'cealile ciy : hut the cries of the Gibbon hero were most 
discordant, and not unlike that of a pack of jackals. They (;an hardly 
be the same sp('ci('s. 

From Pah])ooii, an obscure village on the Yoonzalin, we dropped 
do\Mi to MoiibiK'iii in boats. On the second day afb'r leaving Fali])oon 
I not iced uin'xjxictodly on tin* bank of tlu^ riv(‘r, in one of the wihlest 
spots, a hue in full tlower, about oO fci^t high. I saw but 

one; for it was the middle of the day and hot ; I bad been, tb(*refore 
lying down in tin* boat under cover, heedless of what I passed. I 
looked out of tile boat (Visually, and saw this tree ; so tliere vaevy liave 
been others which f did not siu*, both on the bank and in the adjacu'iit 
jungh*. I am soiry to say that my companion Capt. IJarrison was a 
long way behind in a.uotln*!- boat, so that I could not jaiijit it out 
to him ; and he did not notice it, bccausig not caring for the cliaiMcter 
of tin* vegetation, he did not look out from his boat at all. 

N(OV, my r(‘asons for saving lhat this was a bona tide ndid tree are 
these; in all this district, the valley of the Yoonzalin, — there are no 
Fagodas or Pou-gyi'c houses, or s])ots sac, red to the Burmese where 
they hav(^ ere(‘t(*d buildings. Tlu^ iidiabilants of the district, in fact, 
arc Karens and not Burmese ; and tliiise Karens are exceedingly few 
and seatter(‘d. After leaving Bahpoon, vve did not S(*e a singh* village 
on the banks all the way uidil we came to the juiK'titm of the Yoonza- 
liu with the Salw('en. Thei’c av(g indeed, no doubt, a few villagers a 
little way from the bank, Inwe and tlua-e hlddi'u among the trees, but 
llu',S(^ generally consist of but 2 or 3 houses: lu'ither are tlnyy setth'd 
villages, for the custom of the Karens is to change the sit<^ of tb(*ir 
houses continually. Besides the regular Karens, not being Buddhists, 
do not build Pagodas, nor do they ever trouble themselves to plant 
ornamental trees, as the Burmese always do in their sacred plac(‘,s. 
Besi(h‘S, the spot wln‘,r(i this Amherstia was seen, was not at all a 
' likely place for an Amherstia to have been planted by any one ; but 
20 
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^oiie of the wildest places imaginable. Had it been on a rising ground 
on a bigb bank alone, or on any prominent point on the river, I 
should have suspected that a liaiid had planted it : but it was on a low 
and slo])ing part of the bank, struggling fur life with Calamus^ Bauhi- 
7 ua and tall grasses and such other tangled stuff as forms the common 
vegetation of our river banks in the wildest places ; and behind again 
was dense jnngle of the tallest trees. However, notwithstanding all 
this, had it been seen in a fairly p^ojiled district, I should have 
doubted ; but in sneli a wild uninliabitiHl country as the Yoonzaliu 
is, I see no reason for suspcciing that it was not a genuine native. 
Had Wallicb’s first tree been here, I am satisfied that the idea of its 
not being wild would never for a moment have oceiUTed to him. I 
am perfectly satisfied that the tree seen by me was a wild one. That 
the Amlicrstia in a wild state may be very scarce is not improbable, 
but that it should not exist any longer in tliat state, though possible, 
is, to say the least, very unlikely. Probably it is confined to a small 
area j and I am inclined to think still, as I always have thought, tliat 
its habitat is the banks of the Salween, and of the Yoonzaliu, wliicli 
runs nearly parallel with the Salween in about the latitude where I 
snp])0H0 it gi'ows. Very few Europeans, who w'ould care to notice 
the vegetation of the country, have ascended either the Yoonzalin, or 
the Salween above the Great Ra])id, that is to say, have been conti- 
nuously along its banks, so that a rare tree may, not improbably, 
exist there, although it has not been seen on the latter river at all, 
nor on the former, except by myself, as I have described. 

I append a rough but tolerably accurate map of the country, 

* The Ahilierdia has never been found wild bcfoi'e. Wallich discovered it, 
i. e. lirst saw it, at a place called Fayat, 8»)mo twenty or thii’ty miles iij> thu 
Bnlwt'cn. The trees which ho saw are still there, at least some of them, aud; 
arc manifestly planted troes, being near an artificial tank, at the outrunco to 
eoTne sacred caves, 

I have long had an idea that the native habitat of the Amlicvdia, would bo 
found to bo somewhoro liigh up tho Salween, This is not at all unlikely, be- 
cause very little, indeed almost nothing, is known of tho banks of this rivci" 
above tlio lldt-gyeCj or Great liapid, which is about lUU niilcs up tho river. 
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Notes of Ohservations on the Bohsas of the Bijnour Disirkt, — Btj 
Dr. J. L. Stewart. 

• [Rccoivod lOLli January, 1865.] 

Travellers in Central America tell us tliat tlie phrase qiden saJue 

who knows?”) stops them at every step, wlien they seek to inquire 
into the ])ast history of the natives, and some analogous expression is 
]>robab]y in fre([ncnt use, in similar cireumstances, among all barbarous 
or half'-eivilizcd races who have no literature. In this country quien 
^(ihe is fully represented by khahar nohin and Khuda jdne^ and of these 
I have liad mucli more than was pleasant, in trying to discover some- 
thing of the past history of the Boksas of the Bijnour district. My 
attention was first directed to the existence and peculiarities of these ])eo- 
ple, while making some investigations as to the food of the inhabitants 
of the distri(‘t, and various circumstances subsequently h'd me to be some- 
what curious altout tlunn. And although 1 have miserably failed in 
making out an^ t liing dcliiiitc as to whence the Boksas came or from 
whom they s])rung, a hnv facts have been elicite<l regarding tlie habits, 
mode of life and health of those wdio inliabit the Bijnour Forest and 
the Patli Boon, which may hav(‘ some interest as relating to a section 
of tliis tribe, the last of wliieli, it seems not unlikely, will be seen by a 
ft‘W more generations. 

This information w\as oidy acquired by a good deal of patient digging 
among these Boksas tlnunselves, during several weeks of the cold 
iseason of 18()2-()8 wlien I visited a considerable number of their villages, 
ami conversed with many of their inliahitaiits, including some of the 
most intelligent headmen among iliein. 

No detailed description of the Boksas, or of any section of them, 
has hitherto been published, hut there arc many scattered notices 
of those who iidiabit the eastern portion of the Jlohdklinnd fonjsts, 
in the reports and papers of Traill, Batten, Jones and Madden ; 
and Sir H. M. Elliot, in his sup])lcment to tlie Glossary, gives some 
interesting traditions as to their origin. Frequent reference will bo 
made to these notices hereafter, but, meantime, a few general facts 
gleaned from these and other sources may be given regarding the distri- 
bution and characteristics of the eastern Boksas. Since our occupation of 
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iloliiJUnind tli<‘v would aj^poiir not to liave oxtoudod in <any minibers 
to tli(! oastwai'd ol“ Kilpooiy, Ixyond whioli the Tliaroos, a siiniilar ra(;o 
begin to prevail, and their cdiiot settlements were near Gaddar])()()r 
and lloodurpoor. On the rearraTigenenit of the eanal syst(‘m of that 
part of the Ilohilkhund Tardi, the l>oksas won* eoneentrated to the 
north of Gnddnrpoor, th(‘ii- s(‘ttl(']nent is now known hy tlu' 

name of ]h)ksar. N(;arly oOO y(‘ars a.jji’o this t(‘rm was applied to atraed 
a little further to tlie eastward, in which, at (liat tinn^, prohal)ly tin* 
gn'ater mimher of the tribe resided. Captain Jones, about IS 15, gav<‘ 
tlie number of inhabitants of (the present) Boksar as iiyJlDo, and I 
have no int'ormat ion, snl)se(pi(‘nt to tliat date, sliewingMvhat proj)oiiion 
of tlie Boksas of the neighhourhood may still inhabit seatteri'd 
villages. 

'riie Boksas inhabiting the forest to the east of tln^ llamgunga, 
who are called by those ol‘ Bijnoiir Piirbin ]U>Jcs(ts^ and soni{‘tiines 
/{h((/s?\ are dosei’ilxul as mild, inoffensivi^ and Irnthfid, hut indohait, 
tiidde aiel unthrifty, and extnanely ignorant ; and, (*n' they wei'C 
taken in liand by Jbitish oflieers, tluw are said to have been kept 
in grinding poverty l>y the usurers and their (»wn Budhan. Jdiey 
are stated also to have shewn an invineibh* disinclination to s(*tth> 
down for more than tux) years on oiu^ s]>o(, y('t, never to eniigrat<i 
outside of the Forest and Tarai, to be (‘xeessivady partial to the tlesh 
of game, especially Avild pigs, and to exhibit a “ wonderful immunity 
from the I'ffeets of malaria.” 

The ^riiaroos or Tharwi above albnh'd to, ])resent maiw ])oints 
of resemblance to the Boksas, though neither Avill acdviiowh'dge 
any connection Avitli the other. But the former coaum- a much greater 
extent of country than the hitter, as from the ])oint a little Avest of 
the Sardah wliere the tA\a> tribes dovetail, the settlements of the 
Tliaroos stretcdi eastward through tin* forests of noi’l hern Oudh and 
Gorindvporcj to the river Gurnluck. 

I can find no evidence that on tin* east the Tliaroos meet the 
Meehes, Avho are called by Br. IL)oker decidedly Indo-Chinese,” 
and AA'ho occupy a similar position abn^ast of Darjeeling, to that held 
by Tharoos and Boksas to the west, and to AAdioin they ajipear to 
possess a consideralile resemblance. 

The fact of different seguu'uts of the Sub- Si walik* forest being 
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inlial)itc(l Ly throe iribes wliioli acknow]<*(l,i!:o no rolaiiouship, and 
wliioh, at the same time, have many pconliariiios in oomnion, is desorv- 
in.uj of more attention tlian it a])])ears to have hitherto attracted. 

To th(^ westvyard of tin' Clane:es, tliere are some Boksa villages 
inside the Siwaliks, in the Delira Doon, but I can discover nothing 
certain regarding their nundiers, nor as to whether any of tbe 
tribe inhabit the forest outsivle the Siw.diks in the Saharnnpore 
<listrict. Tln'se western Boksas are called by those of Bljnour, 
or Jlfcri^ and ar(‘ acknowledged by them as in evc'ry respi'ct 
of the same caste with themsidves. But isolated statements by 
members of sin h ignorant tiibes can hardly bii aceepled without 
check, for the Path Doon Boksas repudiated all haraddri with the 
J/rr/j as widl as with the Ptirbid. whom they assmted to bo nothing 
but Thai'wf, and to eat frogs and lizards. 

We need not, howcvei, supiiose lladr ignorance to be strikingly 
e\cepti()nal, for, at an early peiiod of my iiu|uiiies, 1 was informed, 
n]»on what Avould ordinarily be called ^‘good authority’’ in the 
Bijnour district, that the Boksas wito childly remaikahlc foi’ living 
in houses built on ])oles, for the indifference of their Avomen to decent 
clothing, and for mainly earning a livelihood by gold- washing. As 
will be seen by and bye, there is some litth' truth in the last state- 
ment, while the Dvo lirst are baseless. But this is boatiai by the 
charaeteristics attrilmted to the Boksas of Didira Doon by the other 
inhaliitants of the distrii't, who say that, the former are famous for 
ilealings in witedieraft, for sneei'ssful treatment of insanity and syphilis, 
and for their ])ot-beUies, all which peculiarities probably originate in 
the imagination of the narrators. 

The number of inhainted Boksa villages in tin' Bijnour district 
outsielo the Shvaliks, including two in the Ihitli Doon AAuthin 
the outer hills, is tifteen, of which the thirtiam outside an^ prc'tty 
eipially distrihutial over the Forest, but are rather more numerous 
towards its western end. Of these, four are silnati'd near the base 
of the Siwaliks on the inner lalge of the Forest, live on caiials at 
some distance from either border of the latter, and four — all in 
the eastern ^lart — on oi- near its outer edge in the Tarai proper. 
Tt is out of my power to give aught like a correct census of 
these, but the number of inhabitants in single villages, ranges 
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from twenty to iit least two or three hundred in one or two of 
ilnan. llavin,*^ found out the exact nniuhcr of persons in a f<nv 
families^ and made a good niany iiupiiric^s, about most of the villages, 
ii(‘aring on the point of population, I sliould put^ down the total 
number of Boksas in this tract as at least two thousand, and possibly 
iK'ai'er three tliousand. 

Of the lifteen villages, eleven were visited. All arc built on 
the same plan of one straight street !(enerally of considerable width 
(in some eas(?s as mucli as forty to tifty f(H‘t) and kcj>t very clean, 
in both respects, differing remarkably from tlie ordinary villages 
f)f the plains. The huts arc ])laced end to end with intervals after 
every group of thr(K^. or four, and the walls ai-(?, for the most part, built 
of Avattle (of split bamboo) and dab, but sometimes of chhiqrpar, of 
which latter the roofs also are constructed. The houses arc wiiidow- 
less, but each has a door in front and another behind, the latter 
affoi’ding access to the sheds for cattle, Ac. The doorways and roofs 
are very low, and the floors of beaten earth are considerably raised 
above the genei'al level of the ground, and are kept scrupulously clean. 
The only “ fmiiiture” in the houses, besides an oc.casional clKcrpui^ or 
more fre(]uently small chha2>pars (which are often used to sleej) on, as 
cheaper than the former), consists of a few cooking vessels and one or two 
barrel -sha])ed utensils three or four fend high and fully as much round, 
made of wattle and dab, and used for storing grain. 

There is no change made in the lumses or household arrangements 
during the rains, so that these western Boksas do not at any time 

live in houses built on poles,” as is stated to be the case with those 
opposite Kunuion. 

The members of the tribe arc of short stature and very spare 
inhabit, in both respects, somewhat exceeding the ordinary Hindoo 
peasant of the district, from whom, however, they do not differ 
much in general build or in" complexion. No measurements of 
their crania were made, but so far as ordinary inspection goes, their 
features are marked by several of the Turanian peculiarities. Thus, 
the eyes arc small, the opening of tlie eyelids being narrow, linear and 
horizontal (the inner angle not inclined dow wards so far as I observ- 
ed), the face is very broad across the cheekbones, and the nose is 
depressed, thus increasing the apparent flatness ob the face, the jaw ia 
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pvognatlious and tlie lower li]) tliitdv, and tlu*, nioiistaclie and beard are 
very scanty. Some of these peouUarities are mnch more marked 
in certain individuals than in others, hut most of tlicm ^vel■e iiotiee- 
ahle in almost ev^ery man’s face I saw, and it seems certain that a 
Boksa will at once recognize another to belong to his trilxi even if 
he never saw him before, although some persons (Kumaoiiis) said 
they could not recognize one of the tribe until he spol'c. 

The features of the few women that 1 had an o])portunity of seeing 
closely, vcre comely enough and of the same general character as 
those of the men ; but, as might be expected, in the cliildren of both 
sexes and even in a desceiidaiit the above peculiariti(‘s w(no 
but little noticeable. Indeed, some lads wcto remarked iu whose 
features could be discovered no difference from those of the ordiuaiy 
peasant of the district. I cannot say, whether or not, h was owing to 
the Boksa peculiarities of feature striking one less after a time, but 
in the western part of the forest, which was visited last, “features 
hardly so marked here” are noted more than once. 

As will be seen presently, I am inclined to lay considerable stn'ss 
on the fact of tlie Boksas having featui'cs witli so many points of 
resemblance to the Turanian type so well-marked, tliat they have in a 
general way been commented on by all previous obscnwcrs. 

The dress of the men is the same as that of the ordinary native of the 
North West Provinces, but, except in one or two cases where theihulhan 
may be presumed to have put on his “ Sunday clothes” for inspection, 
none of them wore turbans over the thin cotton cap Avhich generally 
covers the head. The little hoys run about in jmris^ or nearly so, the 
girls wear a scanty rag. The women’s dress consists of a pcitticoat, 
generally blue or of an orange-red, with a dirty- white or orangc-red 
chaddar. 

The proper names, in use by the Boksas, are almost always the 
same as those of Hindoos generally, with a few exceptions such 
asPaZa, Dhanni, Manyu and Kakha, which may be suj^posed to have 
been corrupted from Hindoo names. Ail of those, who weni questioiKMl 
on the subject, were quite positive that fladr language is cpiite the 
same as that of the other i?ihal)itauts of tlje distiiet, and I Juiard of 
no words ])eculiar to these peoph*, witli (he exe(‘ptioij of sonn^ names 
of trees. The most remarkable of these is Kanddr for the i<al tree, 
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wliich, however, only heard locally. Singular enough, the Tharoos 
as Madden nientious, apply a special name Kuron^ to that tree. But 
Id lie stress, liowever, can be laid on any, specially in the names of 
])1ants, which, with the natives of other parts of Tiidiip an' ofttm found 
to alter within a few miles, even among tin; same or closely allital 
trib(‘s. 

Tln'rc are some ju'cullarities in the holi of the Bohsas by wdiich one 
of them is at once recognized hy members of their own or otlnu' tribes. 
Thus n is constantly sul>stitute<! for /, as m'oi for sdJ and natji for 
and less fixapiently changed into r, and n into /, as fjurl h)r ditU 
and ihalda for llianda. Two of these changes are often met together, 
as Ihifjlana^ which is very often substituted for Ba<jVida^ the name of 
their child village. One is struck also by a dialectic manner of 
pronunciation, which alters the short e., and occasionally the long a of 
Hindustani, into a sound approaching that of the French ccn. Thus, 
Boksa is called Boksuh, and (ichlui sdldia raidd Jiai is prononnciid 
achludi mkhuh rali/itk hai. 

The earliest historical indication of the existence of the Boksas 
consists in the circumstance of a certain division of the Chourassi 
Mull in Bohilkhund, nearly oO'O years ago, having been called 
Boknar^ a term which is now, as then, applied to a tract of country 
thickly inhabited by them (as Avell as to the tribe, and sometimes 
to a single village of the Boknan). With regard to the traditional 
origin of the race, tin; clear and connected statements given by 
Fllliot and Battim on this luaid arc by no means borne out by the 
discrepant and, in some cases, absurd si'nips of information which only 
these western Boksas, and the three j)iirohdH who are their spiritual 
guides, can impart. ^Jdie writers mentioned, state that the traditions 
of the Boksas make them out to be Bowar Eajputs descended from 
Oodya Jeet, (or his relativi' Jug Deo) and his followers, who in the Itit li 
century left his native place in Bajputana on account of family quarrels 
and came, either mediately or directly, to settle here. 

In reply to the inquiries T made on these points, instead of 
frequently, or at all getting a connected account like the above, 
the only ass(;rtioiis that most of these Boksas agi’ced in, w(;re two, 
viz., that they are of Bajput origin, although tlu'y confess that the 
Bajputs of the plains hold them impure on accouilt of their less cleaidy 
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habits, c%c., and that they had come from the Pakkail, but even in this 
they were not unanimous. When they came to details, and many 
professed to know none, their statements were more varied than 
satisfactory. Tbps, several of them agreed that they came from 
Dharanaggari, which, however, one man declared was close to Kangra 
Devi. One stated that they came from Delhi, and another that they 
had been driven from their original home in the Dakkan by tlic 
Marhattas; one pmllidn stated that they came from Chittorgurh, 

beyond Delhi” in the wars of the old Rajas, and the most intelligent 
p adit (in of all, the only man among them that I met who could read, 
affirmed that they originally came from ‘^Boondee Kolah” having been 
exiled thence by tlie king.” On this subject I found the three puru- 
hiis quite as ignorant as the members of their Hocks. 

A still more curious statement, than any of these was made by an 
■intelligent old Bengali Baboo, who has held a village in the Boksa 
district for many years. He solemnly aflirmod that, before the com- 
mencement of British rule, the Boksas were Mussulmans in faith and 
cei emonials, and that, m his time, they had Ilovsseini Brahmins as paro- 
liilSj and used verses of the Koran in their puja. This is a very 
suspicious story, at the same time it is difficult to see what motive the 
man could have had in narrating it. 

It is not easy to reconcile the clear statements made to Elliot, 
especially regarding the origin of the tribe, with the above discordant 
and fragmentary infoimation which alone is current among the western 
Boksas, and the explanation of the difliculty may be the following. 
If the story about Oodya Jeet is the true one, it woidd be more likely 
to be retained by the numerous and concentrated Boksas to the east 
of the Ramganga, than by the few and scattered members of the tribe 
to the west. Or, if that tradition is, as there seems reason to suspect, 
a mere concretion, resulting possibly from the original conversion of 
the tribe by Rajputs, and their centuries of contact with Hindoo castes 
and traditions, it may, in a similar way, have more readily assumed a 
definite form, where the tribe was most numerous and united. 

Still less than my inclination to theorize definitely, are my quali- 
fications to dogmatize on such a subject, but the suspicion has 
grown on me, since commencing inquiries regarding these people, 
that their origin may be very different from what has ordinarily 
21 
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Leen supposed. It seems exceedingly unlikely that, had they hecn 
a tribe of Ihij])ut extraction whom mere accident had driven to take 
refuge in this inhospitable tract six or seven hundred years ago, they 
would have, for such a length of time, remained so isolated as they 
undoubtedly have been, from other sections of Rajputs. But this is a 
minor difficulty, compared with the necessity to account for the very 
<lecided Turanian characteristics of feature which have been mentioned 
in detail, and which a})pear to bo quite Aicompatible with a descent 
from any Indo-European race. 

It may be objected that the language of the Boksas, barring slight 
dialectic differences, is identical with that of the ordinary inhabitants 
of this part of this country. But, not to lay too much stress on the 
circunij&tance that, in a case of this kind, positive is much more valuable 
than negative evidence, it is a recognized principle in ethnology, that 
the physical structure of a tribe, and the nature of their language, may 
change at very different rates, the possible alterations, in each, de]>end* 
ing on very different conditions, and supposing that the Boksit 
originally sprang from a source different from that of the ordinary 
Hindustani, and that the physical circumstances in which he is placed 
are not such as, even in the course of centuries, greatly to alter the 
peculiarities of feature, <fec., by which he was at first distinguished, it 
is difficult to conceive any position in which his language would be 
more likely to be rapidly and, at last, completely changed, than that 
in which he is now placed. Scattered in scanty colonies, over a very 
naiTOw stnp of country, the language of the iiihahitants, on both sides 
of which (we assume), differs wholly from that in use by him, — 
when each successive political or social convulsion in the neighbouring 
tracts, and, for hundreds of years, we know that these were neither 
few nor slight, was seen to ho followed by an influx of these outsiders, 
what more likely than that his language should, at last, become 
completely assimilated to that of the latter ? 

The fact of the Boksas holding the Hindoo faith, and performing 
its rites, seems to me to present no stumhling-hlock in the way of 
adopting the view that they are of non- Aryan derivation. A race so 
few in number, and occupying so circumscribed a position, surrounded 
by Hindoos, and brought into close and frequent contact with them, 
would he likely to adopt the dominant religion almost as readily as 



1SG5.] 


On i<\e Boksas of Bijnour. 


155 


the dominant tongue. It is evident that, if my supposition is correct, 
all the traditions which assign to the Boksas a Rajput origin are 
baseless, but precedent are not wanting of tribes, assuming traditions 
in accordance wi^h the history of their new co-religionists. Indeed, 
such traditions sometimes arise even where the smaller tribe has 
not adopted the religion of those who surround it. This is the case 
of the Nilgiri Todas whose ancestors are now represented to have 
been tlie palanquin-bearers of Kimya-Svvami, a Hindoo deity, tliougli 
the Todas, far from being Hindoos, seem to have no religions beliefs 
or ceremonies whatever. 

To the question, whence the Boksas came, and, if they an^ of 
Turanian origin, to which of the great tribes of that race are they 
nearly allied, the information at my disposal does not enable me to offer 
any definite answer. It may be, that they sprang from the same 
source as the Bheels, Gonds, Coles, and other so-called hill tribes’^ 
of Peninsular India, relics of the original Tainulian inhabitants of the 
country, still subsisting in the out-of-the-way corners into which they 
wore driven by the Aryan influx. But it appears to be indicated by 
the fact of a series of analogous tribes occupying segments of the 
Sub- Himalayan forest-belt from Assam to the Jumna, and seems on tlie 
whole more probable, that the Boksas are the furthest authors of the 
stock whence sprung the aborigines of tlie nortliern part of the 
Malayan peninsula. In any case, if they are really non- Aryan, the 
complete substitution of Hindustani for their original language, and 
the thorough assimilation of their faitli and customs to tliose of tlie 
surrounding race may form insuperable obstacles to their true relation- 
ships ever being found out. Here, however, 1 shall leave tliis subject 
to be discussed by those who are better qualified to handle it, in order 
to revert to less theoretical matters. 

The Boksas conform to the Hindoo religion in an ignorant, un- 
meaning way, and the usual rites of that faitli are performed on the 
occasion of births, marriages, and deaths. Marriage, as among the Hin- 
doos, takes place at 8 to 10 years, and at this ceremony thc|>iir(>// iV receives 
a fee of about four annas. After a birth, he gets from four annas to one 
rupee four annas. The bodies of the dead are burned at the Ram- 
gunga, or other neighbouring large stream, and the phul (ashes) are 
carried to Hurdwar, there to be consigned to Gunga ji, by a Brahmin 
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wlio gets a rupee or two for liis trouble. Besijlcs bis special fees, 
each purohil receives a general contribution from every village in his 
beat, apparently amounting to about 6 maunds of grain each crop, which 
is allocated among families according to their means.^ 

In small matters also the Boksas adhere to Hindoo customs. Thus, 
they do not wear their shoes (when they have any to wear) during 
cooking, and they kill animals to be used as food, by jhatlca a blow 
or cut on the back of the neck, and not bV the throat-cutting 
karna of the Mussulmans. 

A good many of the tribe are said to profess special devotion 

to particular deities, the only ones named to me being the spouse 

of Siva ; under her designations Bhowani and Devi, with Baba 
Kalu and Surwar Sakhi. Of the personality of the last, I could learn 
nothing. Kalu Saiyid is a local saint, who, curious enough, they state 
to have been a Mussulman, as indeed the appellation Saiyid, if it be 
not a coiTuption, would indicate. Some traditions about his life and 
death are current, and before his shrine, at tlie entrance to the main 

pass through the Siwaliks into the Patli Boon, Hindoos of all sects 

make offerings, and his name Kalu Saiyid ki jar is invoked in tlie 
neighbourhood of the tomb on entering upon an undertaking, or when 
engaged in severe exertion such as heaving up a load, (fee. 

The Boksas only marry among their own tribe, but there does not 
appear to be any restriction within its limits. In this tract they will 
have nothing to say to intermarriage with the Tharoos (who, they 
declare, “ eat frogs and lizards”), and there is some authority for 
believing that Elliot must have been misinformed, when told that 
some of the eastern Boksas, “ in Kilpoory and Subna, occasionally 
intermarry with the Tharoos.” The wife always follows the iM^h of 
her husband, and the children that of their father, in regard to a 
difference to be presently mentioned. 

Their purohits are Hour Brahmins who hold the office here- 
ditarily. They do’ not live among their flock, but outside the 
forest tract, one residing at Afzulghur, towards the eastern end, and 
two in Nujeebabad towards the western end of the hathi. One of 
those of Nujeebabad has the six most westerly villages in his charge, 
the other has the three in the centre, and the Afzulghur man has the 
four easternmost with the Patli Boon villages, I conyersed with all 
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of tlicse puroliifs^ and found two of tliem apparently most ignorant 
and stupid, while the third was fairly intelligent, sensible and coni- 
mnnicative. 

A considerable proportion of the tribe follow Nunah 3Iailid^ i. e. 
have adopted the Guru of the Sikhs as theirs, indeed they are 
called Sikh by their brethren, and not Ndnalc sh din's as followers of 
Nanak are in Hindustan generally. The ordinary Boksa does not 
“ take Nanak’s name” at all. In some of the villages, including 
Bugnalli which is by far the largest of all, the proportion of Sikhs to 
the others is very nearly or (piite equal, but in some especially of the 
western villages, there are few or no Sikhs. 

Among so rude a people as the Boksas, it would be vain to expect 
to find any elaborate set of religious tenets either held or understood by 
such a sect as these Sikhs, and accordingly their one distinctive mark is 
avoidance of spirituous liquor, opium and cJiarras^ which the Boksas 
in general use freely. The Sikhs will not even smell spirits vo\'a)tarily, 
nor will they use the hookah or eat in the house of one who has 
smoked on the same day. It is said that the ptirohifs also adhere to 
the latter rule. Tobacco is lawful to the followers of Nanak, and 
they, and the rest of the tribe intennarry without restrictit)n, the 
wife and children as above mentioned invariably following the maids 
sect. 

The Boksas bear an excellent moral character. I have no definite 
information as to their intimate domestic and social relations, but 
for three years at least, not one of the tribe had been a party 
in either a civil or criminal suit in the district courts. Any 
disputes that occur are referred to the village elders, and in extra- 
ordinary cases, it would appear that the pudhAn of one of the more 
important villages (Bagnulli or Chuttroo’wali) is called to adjudicate, 
but such quarrels of any moment are extremely rare. 

Their indolence and ignorance are fully as remarkable as their 
inoffensiveness. They have a strong objection to all labour which is 
not absolutely essential to provide means for subsistence ; for example, 
near some villages imiriense quantities of manure, of which they well 
know the value, were lying unused, the tiouble of taking it to their 
fields being too much for them ; and they assigned as the reason for 
not collecting Kino Qlrakldgoad ) in the forest that ‘ it would be 
harri mehnaf, although it is really very light \vork. 
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Thoy seem to liave no spirit of inquisitiveness wliatevei*, even in 
regard to points in which one would naturally suppose they might be 
interested. Thus it was frequently found, that they did not know 
^vho was the ijurohit of villages within half-a-doz;en miles of their 
own ; and several said that there Avere no Boksas beyond Nawab- 
poora, which is the most ea.sterly village of this section of the 
tribe. As a specimen of their combined ignorance and credulity, 

I may mention, that a pudhdn of one o| the largest villages having 
brought up his sick child, for some time declined to answer any 
questions, believing that by merely feeling its pulse the details of the 
disease would be discovered, and that any information from him would 
be superfluous. 

They have among them no arts or manufactures whatever, all clothes, 
leather, &c., being imported ; nor do they, so far as eould be learned, 
use a single medicinal substance. I only met one Boksa who could 
read, and heard of one other. 

They are much more frank in manner than the villager of the 
plains of the North West Provinces, speaking their mind pretty 
freely, and they appear to have some sense of humour, which if the 
latter possesses, it never conies out in his intercourse with Europeans. 
One of the E(drsas when asked what remuneration he got for being 
dhdn^ answered with a grin “Nothing but dikhatf' the question, “What 
will you get, for having guided me, if you do not ivait till my servants 
come up?” elicited “ Plenty of hdntd on my way back an old fellow 
on seeing me examining under the ribs of some of the others for 
sjdeen, complacently patting his lank abdomen said with a droll 
expression such as is often seen to accompany some stroke of “ Scotch 
wut,” “ Do you think I’ve got spleen?” And I had a hearty laugh, 
one intensely cold morning, when on my suddenly stopping to ask the 
old guide who, with chattering teeth, was panting up an acclivity 
after mo, some question about their traditions, ho replied “ I may 
remember by and bye, but its so hara jdara just iioav, I can recollect 
nothing.” 

Their only amusement seems to be the pursuit of game, terrestrial 
and aquatic, and they complained bitterly that the recent carrying out 
of the Disarming Act had deprived them of a chief means of 
Uvtdihood. They are excessively grcecly after anjnral food, and 
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Mr. Batten informs me Boksas have told him, that without wihl pigs 
a Boksa would die. This statement has prohaLly sometliing to do 
with their fondness for sporting, but, imlependent of this, wild pig is 
said to be almost a passion with them. 

The Boksas are undoubtedly restless in their habits, and there 
are xnorc migrations from village to village than would appear to 
be absolutely necessary. Still, this propensity doubtless shows more 
strongly when contrasted with the generally extreme adhesiveness 
of the Hindustani agriculturist to his native village. Here, among 
the western Boksas, there is nothing like the Never stay in a 
place more than two years” which Jones and others state to he 
the case with their eastern confreres. On the coiitrar|^, most of the 
former appear never to shift their village at all, and the most exten- 
sive changes going on of late years among them, seem to arise from flie 
Government orders to clear the Path Boon. 

With the minor development of the nomadic instinct, shown by their 
restlessness, they evince uncomtuerahlo adhesiveness to their nalale 
sohmi among the swamps and jungles. I could not hear of a single 
instance of a Boksa having emigrated from the forest belt, and they 
nnmtioned the existence of a tradition that no Boksa had ever gone 
abroad for service. 

Although they arc so fond of flesh, they keep no goats or sheep, 
and in only one instance did I find that a few fowls were kept. 
Agriculture may he said to he almost their sole employment, hut one 
or tw’o others, which are followed by a few of them at times, may he 
here noted. 

A very small number of them ever engage in cutting bamboos 
or timber for export, and the collection of drugs and gums, which 
are largely produced and gathered in the forest, affords employment 
to almost none of the tribe. In some parts, however, they collect 
a few of these (viz. gum of jingan^ Odina ivodiei\ and sohanjan^ 
Hypcraniliera pterygospenna^ hamela powder from the Botflem 
tinctoria^ aorila, fruit of EmUica officinalis^ and liarra immature 
fruit of Tcrminalia chebula) for sale to the hunyas^ who come hitlier to 
buy such things. I have already here mentioned, that the colle(;tion 
of the hino of the dhah they object to as being too laborious, and 
probably wo must attribute to sheer laziness the fact, that they do so 
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little in availing themselves of the natural products, which are literally 
scattered around them. 

But the most important and interesting of the extra-agricul- 
tural avocations the Boksas ever engage in, is gpld-washing, and 
it deserves a somewliat more extended notice. Within the last 25 
or 30 years, the first part of the course of the Ganges, outside the 
Himalaya, furnished gold from its sands, hut at present the Sona 
naddi in the Patli Boon, and the Bamgunga, below the junction of the 
former, are the only streams in this neighbourhood, whose sands are 
regularly or frequently washed. Little is done on the Kamgunga 
outside the Siwaliks, but there appeared every indication that the 
gold-washing was a regular employment of the Boksas on the Sona 
'naddi^ and there is reason to believe, that the proceeds derived 
from that minor Eldorado had a good deal to do with the 
manifest reluctance of these people to leave the Patli Boon, on the 
occasion of its being shut up for the preservation of the timber. In 
the aggregate, however, the amount annually collected does not seem 
to have been very large, for some years ago, the sum paid to Govern- 
ment by the contractor of the Boon as gold-dues was only 25 rupees 
yearly. 

The Boksas say that there is nothing in the appearance, of the 
gold-bearing sand to let them know if it will be productive or not, 
and only prospecting” by a trial will shew this. The sand itself is 
dug from the bed of the stream at many places extending over several 
miles, and the superficial layer generally contains much less gold than 
some of those a few inches below. In the sand, there seems to be a 
good deal of ferruginous matter, and there are iron-markings along 
many parts of the borders of the little stream, which here runs down 
an intra-SiwMik valley similar to, but very much smaller than the 
Behra Boon. The soil, in and near the bed of the stream, is mostly * 
gravel, and soft gray sandstone, similar to that of the Siwaliks, 
frequently crops out. 

Three or four people, often members of one family, work in a gang, 
each having a separate part of the process assigned to him. A shovelful 
of the sand is first put upon a little close-set bamboo screen or sieve, 
placed over the upper hinder part of a flat ^uo/i-wood cradle (sand 
the lower end of which is open, and whicli> has handles by which its 
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upper end can be tilted. Water in then poured on the sand from the 
mouth and lateral hole of a handled twnri (pumpkin), the operator 
stirring the sand with his left hand while he sits alongside the cradle, 
which is raised a foot or two from the ground. 

The sand having been washed through, the gravel left on the screen 
is tossed off, hut the screen itself is left on, so as to soften and equalize 
the fall of the water from the pumpkin piissing through it on to the 
sand, which the left hand keeps stirring about, and raking backwards 
toward the upper end of the cradle. After all the lightest of the sand 
has thus been washed out, small quantities of the remainder are placed 
on a round, sliglitly hollowed plate oiUxm (pJiaru) which is dexterously 
twirled and made to oscillate ou the fingers of the left hand, while 
the washing is very gently continued. Wlien as little as possible, and 
that consisting mostly of dark particles apparently of hornblende, — 
except gold, is left, mercury is rubbed with it by baud, to take up 
the gold, and the mercury is afterwards dissipated from the amalgam by 
heat. This finishes the process, whiel^grees almost entirely with that 
followed on the Bias, as described by OoL Abbott (J. A. S. Marclq 
1847), the chief differejice being, the trough used by the Boksas is consi- 
derably smaller. 

The mercury is supplied to the Boksas at two annas a mansuri 
paisa weight by the same hmiyas who purchase the gold from them, 
sometimes giving them advances on the possible future production, at 
.sixteen rupees a tola. Several of the tribe, wlio could have had no 
possible collusion, stated that a gang of three or four people will 
average two aTinas worth of gold a day, and one man, of fair intelli- 
gence, said that into his village of under one hundred people, old and 
young, from one to two hundred rupees a year might come from gold- 
washing. ^ 

The gold is here invariably in minute paidicles, and the Boksas 
cannot conceive of the metal as ever being found in large pieces or 
iml)edded in solid rocks ; and a theory I have heard of the maimer 
of its production has the quality of being as simple as are the peo- 
ple who credit it. Thus, it is said that the sal leaves which are 
burned by the forest-fires, act on any iron or copper which the 
soil or sand contains, so as to turn it into gold 1 
22 
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The agn'ciilturaT operations and implements of the Boksas are the 
same as elsewhere in the N. W. Provinces. The chief crops of tlio 
hot weather are rice^ of several varietieSy and mandei (Mandua^ 

EJeitsim eoracanu)j and of the cold weather (rahi) wheat with some 
barley^ but besides these^ most of the cereals gi’own in the open plain 
arc also cultivated to some extent. Maize (makki) is but rarely growiiy 
as it is said to be very subject to be eaten by wild animals (ekpliants, 
pigs and jackala!) So great is tlwj damage to the crops by these, that 
the inhabitants of one village said, that since most of their guns were 
taken away, they had been obliged to give up cultivating a number 
of their outlying fields in consequence of not being able to protect 
the ci'0x>Sr 

The pulses are very seldom cnltivatedy as the leaves are stated 
to be peculiarly liable to the attacks of (jindar, a kind of worm 
which injures the plants sor much as to prevent their maturing their 
fruit. Fur this reason,, almost all the pulse used is bought from tlie 
bunyas. Another insect, su'^i a sort of weevil, commits great 
damages amcwig their stored grain, especially, they say, during the 
blowing of the purwa (east wind). 

Nor are the pumpkin tribe cultivated, the reason given for tlii& 
being that they do not ripen their fiiiit. This, if really tiue, is a very 
curious circumstance, the Forest tract being so moist that one would 
have supposed tliis class of plants would grow well. 

A good deal ef sarson (Brassim campesfrisj mustard) and lahi (B^ 
erncaj rocket) are grown, chiefly for their oil, that of the foiiner being 
used as food, tliat of the latter for burning. The young plant of the 
hhi is also consumed as. greens, — as in France and other parts, of Conti- 
Bontal Europe, — and this is the only gi*oen vegetable they raise, such a 
thing as a gtrden being unknown among them. 

Their agriculture is pi-obably very slovenly, if one may judge 
from the large pies of manure near some of the villages, which 
they will not take the trouble to remove to, and spread upon, their 
fields. A still stronger evidence of laziness in this respect is, that 
they do not, so far as could be learned, raise a single stalk of tobacco, 
(which all use), although large quantities am grown in each village every 
year by Sanis, The latter are men of the plains and almost all of 
them reside ki the forest for a few months only of each year, specially 
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for the tohacco-crop, A very few of them remain all the year in tlie 
forest (I met with one), and take two crops off the ground. The Sanis^ 
houses are almost invariahiy in a little cluster apart from the Boksa 
village. I could not clearly discover what terms as regards land-rent 
are made with the Boksas. -The facilities for getting excellent 
manure render tobacco a very luxuriant and lucrative crop, hut men 
of the plains say, its quality is not so good as that grown outside tlio 
forest. The Boksas give as the reason why they do not grow tobacco, 
that it is unlawful foi* them to break off the top of the plant (as is 
done to prevent its running to stalk and flower) ; but this appears 
absurd enough, and the cause assigned for their allowing the Sanis to 
cultivate their village-land on any terms, viz. that tlie Boksas have 
too few 7nen^ seems to me almost equally so. It is to be found that 
laziness is the chief cause of both circumstances. 

I can only give details, as to the area of land cultivated in propor- 
tion to the number of inhabitants, in regard to one village, and that 
the most comfortable-looking of all those visited. It contained less 
than one hundred inhabitants of all ages, and the extent of land under 
cultivation, for one or other or both crops, was about fifty acres. The 
<5overnment land-rent paid by the Boksas aj^pears to be in general 
exceedingly light. 

After what has been said of the agriculture of the Boksas, it 
will be apparent that their food is of the simplest. It consist of 
bread made of the flour of wheat, barley, or some of the millffts, or of 
rice with a small proportion of and more rarely some lahl or 
wild herbs cooked as greens with a little oil. They also, as above 
indicated, consume a large amount of the flesh of wild animals com- 
pared with the ordinary inhabitant of the plains. And, were they 
always able to procure such food as the above, they would be, to. say 
the least, no worse off than millions of the inhabitants of India, But, 
besides that the disarming process has affected their suj)ply of meat, 
it will be at once evident^ that if the proportion of laud to popu- 
lation throughout is similar to that in the village instanced above, 
even were it cultivated in the highest forfection, sufficient food could 
not be grown for the inhabitants. We accordingly find that, even in 
ordinary years, most of the Boksas live for months on a wild yam, 
called <jithi^ which, fortunately* for them, is found in abundance in 
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these forests. The plant of which this is the root is the Dioscorea 
Itulhifera^ L. (Z>. versicolor Wall ; Ifelmicij Kniith) which is common 
ill the Suh-Siwalik belt as well as in the Himalaya to some distance 
inward. It is of the same genus as the West Indian yam, and as the 
ratdlu which is cultivated for its tubers in most parts of India. The 
tubers of various other wild Dioscoreas are eaten in different parts 
of this country, and Buchanan Hamilton mentions one, with a similar 
native name gength, as being largely consjurned by the savage Bhars 
(Tkaroosf) of the Goruckpore jungles. The plant is a graceful 
climber having large handsome, heart-shaped leaves, and with little 
bulbs (whence the specific name) in the axils of the leaf stalks. The 
Boksas say the plant is always produced from these bulbs rather than 
from seed, and as the tubers examined had exactly the same kind of 
markings on them as the former, this is probably for the most part 
the case. The tubers themselves are found at varying distances, from 
a few inches to several feet, under the surface of the ground. The 
plant is luxuriant from the commencement of the rains in June, till 
about March, after which, as the stem dies away, there is no clue by 
which to find the tubers, so that, for at least three montlis of the year, 
they are seldom if at all dug. The Boksas declare that the githi 
will not keep for more than a few days, after which it dries up or gets 
rotten, but, from various circumstances, it seems not unlikely that this 
waa merely given as an excuse for their having none stored up. 

These^tubers Aveigh from an ounce to (it is stated) five or six 
pounds, averaging perhaps a pound. For cooking, they are peeled and 
cut into phanJcs (slices), which are put into an earthen vessel with 
water and ashes, the latter being added in order to remove the excessive 
bitterness of the raw tuber. They are then cooked over a slow fire for 
from six to ten hours, generally in the night-time, and are afterwards 
washed before being eaten. An adult, it is said, will get . through from 
two or four pounds at a sitting, using as a relish flesh (Jtahya) or 
pulse. 

The Boksas themselves assert that they always prefer the cereals 
as food when they can get theA, and that it is only necessity which 
drives them to eat the githi. They say the latter merely acts as 
pet-hoja and has no strength (kuwat ) in it, and in the more prosperous 
villages it is never consumed except in time of famine, In some of 
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the worst villages, again, they affirmed that during the two years of 
the late famitie they had no vegetahle food whatever, except the ijitlii. 
Still, with the usual tendency of mankind to make the best of a bad 
bargain in such a case, they attribute various virtues to this kind of 
food. Thus, they state that it does not cause thirst or flatulence, 
and that their freedom from spleen is attributable partly to eating it. 
Their estimate of it, as tending but little to strengthen the body, is 
much nearer the truth, as like the other yams, it is mostly composed 
of starchy non-nitrogenous matter, and long-continued subsistence ou 
any such diet will tend to debility of body. This must be kept in 
mind when we come to consider the general questions as to the 
health of tlu'se people. 

The Boksas are fond of tobacco, which, when they have no hookah 
by them, they smoke in jii twisted -up leaf ; and they took 

kindly to Cavendish, which, however, they found very strong after the 
light unfcrnientftd tobacco they use. 

All the men except those who follow Nanak, indulge in spirit 
drinking. Some of them denied that their -women drink, or said 
that they never do so until past tho child-bearing age ; and one 
man indignantly asked What need have they for spirits, since they do 
not have to go out into the jungle, or sit for a whole night up in nidnd 
( = Duichdn) among the musqnitoes, crying, lioo-lioo (to frighten wild 
animals from the crops?)” But it seems certain that many of the women 
also drink. Boys begin to consume spirits at the age of ten or eleven, 
and the adults confess that they all diink whenever they can get liquor. 
Yet, it would appear, they very seldom carry it to intoxication or so far 
as to unfit them for work, but are generally contented with two or 
three glasses. The liquor, here as elsewhere in the district, is manu- 
factured from .s/ii’m, and as it is sold at one anna and two annas a 
seer, this does not imply a very large consumption of alcohol. In one 
village, the able dr informed me that his customers comprized about 
fifty adult males, and his sales per month were etpial to 80 seers of 
two anna spirits, Vhich indicates a not very considerable average con- 
sumption of the liquor such as it is. 

The best of Iheir purohits often lectures them ou their drinking 
habits, declaring that when they get a few annas they invariably mn 
off to the hhatti to invest them, but he confessed with some sadness 
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that his adnioiiitions do no good, while the Boksas standing round 
lialf-Jaughing denied the cliarge of drinking more than is good for 
them. They affirm that the spirits help, with githi and flesh to save 
them from spleen and hadi. 

1 now come to what is practically perhaps the most in- 
teresting question connected with the Boksas, viz., their general 
state of health and the diseases to which they are liable. And, in 
palliation of the meagreness of what I have been able to discover under 
this head, it must be remembered that, ambng savages like these, each 
little fact must be expiscated separately, and the information derived 
from one man checked by repeated cross-questioning of him and 
others. 

It may be premised that inoculation is quite unknown among 
them, and all denied that they -use any m#iiicinal substance whatever. 
As one man put it “ What medicine do we know except Bhagwdn 
hi ndm * 

The only diseases unconnected with malaria regarding which parti- 
cular inquiries were made, were urinary calculus, leprosy, cholera and 
small-pox. Cases of the two first have occurred among the Boksas, but 
the aggregate number of the tribe is so small, that no generalization of 
value could be made as to the rareness or frequency of these diseases 
among them, as compared with the inhabitants of the district generally. 

Only one epidemic of cholera was mentioned to me. This occurred 
in 1862, and carried off nineteen people out of one middle-sized 
\dllage. One sporadic case appeared in another village apparently 
about the same time. 

The people were able to furnish some particulars of epidemic small- 
pox in five different villages, four of them apparently in the same 
year. The details indicate very varying intensity, as in two of the 
epidemics, although a good many children had the disease, no deaths 
occurred, while in .each of the other three, ten to twenty, mostly young 
persons, died. 

Ordinary intermittent fever is not unknown anTongst the Boksas, 
but it is by no means common, and a number of those examined had 
had no attack for many years. Deaths occasionally occur from a form 
of fever which seems from their description to be a typhus with 
bilious complication, and which proves fatal in five or six days, if at all. 
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In* a p-overbiaMy malarious district like that inhabited by 
these people, one might have been prepared to find the Bpleen- 
test,” of some importance, and I was somewhat surprised to dis- 
cover that in not one of the numerous adults examined, was the 
spleen notably enlarged. Indeed most of them had never heard of 
such a thing as pilai^ while those who had, generally attributed their 
freedom from it to — as usual the githi and alcohol they consume. 
The percentage of enlarged spleens among the inhabitants of a district, 
as a test of the intensity of malaria in it, was first projx)scd by Dr. 
Dempster, when on the “ Oanal Committee” in 1847, and, since that 
time, it has been held as a dogma by probably the bulk of tlie profes- 
sion in India, that a large nuinher of ague cakes” shew increased 
malarious activity in a district, while a blank return as to enlarged 
spleens would indicate absence or weakness of the miasm. Indeed, a 
report is on record, by a member of our service, who, when acting on a 
committee appointed to select a sanatarium, having in the course 
of a few minutes examined some of the residents of the village, 
and found few or no enlarged spleens, immediately pronounced the 
site “ free from fever iiifluenccs.” But the almost total absence of 
spleen affection among this tribe, who inhabit from year to year, and all 
the year long, a tract where all the elements generally considered 
necessary, for the development of malaria are in full perfection for 
several months each season, and where it is but too certain that the 
** miasm itself exists in the greatest activity at that time, — would induce 
us to believe, that there is still some datum to be discovered ere the 

spleen-test” theory can be formalized. 

Nor are we by any means at the bottom of the question 
of acclimatization so-called, in regard to a case apparently so 
simple as that of the Boksa living in comparative health throughout 
the year, in a tract twenty-four hours of many parts of which, at 
certain seasons, would be deadly to the newcomer. The Buksas' 
comparative immunity from malarious fevers has frequently been 
attributed especially to two causes ; 1st, their not going out of dooi*s 
after sunset in the fever-season, and 2nd, their houses being raised on 
poles at that time. Unfortunately, among our Boksas, neither of these 
habits has any existence, — ^liouses on poles are unknown, and although 
in the rains, the Boksas naturally are not inclined to go out after dark 
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if it is avoidable, yet they make bo special difference on account of 
the risk of fever. Thus those whose turn it is to go out and spend a 
night up in the tdrid^ in order to drive away wild beasts from the 
crops, do so in the rains as at other times. Nor are the Boksas the 
only people who may become acclimatized.” I met at least- one Sdni 
wlio had spent two complete years in a Boksa clearing and had no 
fever. Again, sope others do not so easily undergo the ‘‘ acclimatiz- 
ing” process. I inspected one gate of herdsmen frimi near Almora, of 
whom a certain number had that seasoid(as in other yeai’s) remained 
down to tend their herds throughout the rains, a very large propor- 
tion of them had had fever severely and at least one had very bad 
spleen. Very many of these gotiyas suffer scvei’cly in the forests during 
the unhealthy season. 

If we cannot as yet explain fully the cause of this difference, I may at 
least state in what respects the hal)itations of the Boksas and of tlie 
gotiyas ordinarily differ from each other, more esp(‘eially as the differ- 
ences observed tend to confirjii the truth of modcaai views as to 
sanitary imi)rovements. The Boksa villages are generally situated at 
some distance from forest and jungle, in or near the centre of the wide 
open space comprising their fields ; they consist of one very wide, 
roomy, clean street, unencumbered by out-houses, &c., the floors of the 
houses are raised a foot or more above the surface of the ground, and 
are kept beautifully clean ; the cattle are almost never lodged under 
the same roof with the human residents, except when there is groat ^ 
fear of tigers, and then they are in a separate chamber divided oh by 
a well-lipped wattle and dal) partition ; nor is their dung allowed to 
accumulate close to, far less in the house. ^ 

In almost all these respects, a gole shews a very marked difference 
from a Boksa village. The former consists of immense quadrangular 
sheds, which are not necessarily or often pitched in an open space, but, 
as more frequently happens, are surrounded close up to their doors by 
forest and brushwood. In these sheds the herdsmen and their herds 
live in common, the former occupying the inner, the latter the outer 
end of a shed. The floors of these are not raised above the level of 
the ground outside, and the dung of the animals is not, so far as I 
could learn, removed for many weeks or months at a time, or at most 
only to just outside the doors, so that the whole place is one vast 
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dunghill and affords by no means a pleasant promenade even in the 
cold weather. With our modern views as to the effect that filth and 
close, foul air have on health, we need hardly wonder that the Gotiya 
is more subject to sickness than the Boksa, or that the latter attri- 
butes the greater liability of his neighbour to fever to the state of 
uncleanliuess in which he lives. 

In the course of my incpiiries among the Boksas, it became evident 
that there is a very stj’ong scorbutic tendency amongst them, of which 
the state of the gums affords a fair indication. In this pre-eminently 
statistical age, it would have been more satisfactory had I been able 
to give a good many figures bearing upon this point, but my attention 
became directed to it so late that 1 can speak positively as to the state 
of the gums in ten men only. These were taken promiscuously, and 
the gums of 7iine were more oi less livid, spongy and hajmcrrhagic, 
the one exception, with sound gums, being a robust 3 oung lad. In 
order to have some ground for comparison, tlie gums of several scores 
of prisoners in the Bijnour jail were subsequently examined on 
admission and at tbc time of disebarge, and, with the exception of 2 
(or 3 ) old tliin-bloodod men, and one lad who had been subject to 
considerable privation ere admission, the gums of all were healthy. 
These were sound even in the case of several who bad been for somo 
months on the havaldt diet, which consists of only 16 oz., of flour- 
with 4 oz., of pulse or 10 oz. of fresh vegetables. 

The ht'cmorrhagic tendency of the Boksas cippears to be shewn also 
by the great frequency and fatality of dysenteric affections among 
them. Of seven deaths, the causes of which were at various times, and 
without special design, detailed to mo, five were from simple dysentery 
or diarrheea, and two from dysenteric complications of fever and small- 
pox (respectively). 

It may be a question whether the malaria, though it does not 
cause fever among the Boksas to anything like the extent which 
might he expected, has not something to do with the lowering of the 
system indicated by these purpuric or scorbutic symptoms, but 1 do 
not think we have any cause for it beyond the wretched food on which 
iriany of these people live. It has been seen, that the area of land 
tilled in a village is generally much less than would provide a suffi- 
cient quantity of cereals for the inhabitants under any system of culth 
23 
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vat ion however energetic, and that consequently, except in one or 
two favoured villages in good seasons, the mass of these people mostly 
subsist for a great part of the year on the wild yam, which does not 
contain all the elements for properly replenishing the blood, — that 
th(‘ir supply of pulse whicil might su[>plement this want is not large, 
and that they grow almost no vegetables. Doubtless the flesh they 
eat, when it can be got, tends to lessen the detrimental consequciiecs 
of their monotonous and miserable diet, but with the Disarming Act 
even partially enforced, they do not! get the full benefit of that 
j)alliative. They are, at the best, spare small men, and become 
prematurely old and feeble. Men of forty T have noted as tbin, grey, 
and bi’eathless, ” and they themselves attributci their ailments to scanty 
food. 

It would ap[)ear that the state of system induced among the Boksas, 
by the circumstances of their diet, is similar to that arising among 
some classes of the Irish from contiimcd subsistence u]>on the potato 
alone, as detailed in a })a])er read to the Dublin Royal Society ])y a 
medical member in the coursi? of last year. It is also analogous to that 
condition which is noted by Dr. Mouat as leading to the fearful mortali- 
ty among the Sontals, and members of other wild tribes in the jails of 
Bengal, and which has also at times been observed among prisoners 
in Great Britain, in consequence of ill-advised changes in the dietary. 
Within the last few months, the existence of a similar state of consti- 
tution caused by poor diet has been suggested, by an experienced 
medical oflicer, as predisposing to the fatality of epidemic fever among 
the prisomu’s in the Punjab jails. Tills state of system, as existing 
among the Boksas, is perha 2 )s im>rc nearly allied to scurvy than to any 
other disorder, and although they or other people, in a condition of 
freedom, in whom it exists, probably seldom die immediately from it, 
yet it renders them infinitely more liable to succumb to attacks of 
epidemic or other disorders. 

It is likely that the debility so evident in the adults likewise 
exists in the children of this tribe. Besides the numbers of young 
persons alluded to above, as carried off by epidemics ; of 14 instances 
in which the age at which death occurred was incidentally mentioned, 
eight occurred before puberty, only six afterwards ; and in almost all 
the families whose circumstances happened to be detailed, the minority 
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only woi’e then alive, and in only one of these, had so many as three 
persons n^ached manhood. 

The statements given above, however, though significant enough as 
indications, may not be very definite or on a sufficiently large scale to 
convince ; the following facts do not hib#ir under the latter defect. 
Seven IJoksa villagas have become extinct, and no new Boksa settle- 
ments have been formed witbin our limits, in the memory of living 
men, and as the Boksa does not emigrate from the forest, the question 
arises “ What has become of their former inhabitants ?” There is no 
trace of any of them having migrated to the villages of the eastern 
Boksas beyond the Ramgunga, and only a very few from the wc^stern- 
most extinct village Lullutpore, appear to have crossi.'d the Oangi'S 
into the Boon Boksa settlements, so that naturally one might expect 
the existing villages to have increased. But the fact is that of seviui 
of the villages, wliere sj)ecial impiiries were made as to increase or 
decrease of the population of late years, the largest of all (Bugnulli) 
had slightly increased, two others had remained stationary, while the 
remaining four had decreased from bO to 90 per cent., and citlier figure 
will leave a margin, even for the irrepressible inexactness of the 
oriental. 

While trying not to exaggerate the importance of these fa(ds and 
indications, I cannot resist the impression that these Avestern Boksas, 
the far outliers, as T presume, of one of the aboriginal races, are surely 
and not slowly, dying out. Several causes seem to contribute to this 
process. First among these may be put the unhealthy climate of the 
forest-tract, although it is impossible to say how, or to what extent, 
it acts in im])airing the health of the race, or to separate its effects 
from those of the other agents in operation. Second, and most 
palpable, is the miserable diet on AAdiich most of the tribe habitually 
subsist ; and third, the effect of epidemics is most fatal among a 
people Avhose blood is impoverished, and their strength impair(3d by the 
preceding causes. It has been seen that epidcanics of small-pox, in 
particular, are freqAient, and often fatal among the younger Boksas, 
and, bad I remained longer in the district, 1 meant to have taken 
steps for sending vaccinators amongst them, so that the severity of this 
Scourge miglit be lessened in its future visitations. It is possible, 
hoAvever, that ere tliis time the Boksas have conic Avithin the range 
of the general vaccine operations for Rohilkhund. 
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It might be supposed that Boksas are frequently killed by tigers 
and other wild animals, but 1 only heard of one man who had perish- 
ed thus, having been killed by an elephant. I was subsequently 
informed, on doubtful authority, of three of them having been killed 
by one tiger, in 1863. Ir^all likelihood, the frequency of wild beasts 
near their villages at certain seasons, renders these people peculiarly 
wary. At the same time they have the reputation of being very 
daring with tigers. I met one man who had been seized and mangled 
by a tiger a good many years before. ^The brute having been driven 
off by the other Boksas, who had no fire-arms, was shot by the 
wounded man as soon as he let him go, although he was laid up with 
his wounds for many weeks afterwards. 

In bringing to a close these obervations on the western Boksas, 
attention may be directed to three special points which have come out 
more or less strongly in the course of them. 

The first of these is a fact, which may possibly be of some practical 
moment, viz., the certainty that, among the inhabitants of a striking- 
ly malarious tract, the proportion of enlarged spleens is not necessarily 
great, as the prevailing opinion would have us to believe. 

The second point is also of some importance, not only as bearing on 
the inquiry, as to how, and to what extent the Boksas resist the 
influence of the funereal tract in which they live, but as related to the 
great sanitary questiqns which arc agitated in the present day : it 
relates also to the nature of some of the circumstances in the sites and 
construction (fee., of the Boksa villages, which apparently have some 
effect in warding off the deleterious effects of the climate, during and 
after the rains. 

The third point is a mere hypothesis, and consists in the suggestion 
that so far from the Boksas being Rajputs^ who migrated hither many 
generations since from Rajputana, as the traditions of the eastern 
Boksas say, they are probably either the relics of one of those waves 
of aborigines which the advancing tide of Aryan immigration drove 
from the Gangetic plain into the wilder recesses of the country, or, as 
is more likely, they constitute one of the extreme branchlets of that 
stem of the Turanian tree, which, rooted beyond the Kuenlun, has, at 
various times, sent its boughs far and wide towards the south. The 
materials available to me, under this head, are so scanty that the case 
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Las necesRarily been left not proven.” Some other enquirer may be 
able to throw fresh light on this subject. 

But, even should these observations answer no very definite practical 
purpose, still, if my belief that the western Boksas are gradually 
vanishing be correct, it may be of somet interest to have on record 
their peculiarities while they are still mimerous and united enough to 
deserve and repay attention, and I shall not consider my labour lost, 
if, in the opinion of those whose views are worth having on such a 
subject, this end has here been at all adequately fulfilled. 


Rtligion^ Mythology^ and Ai^irnnoniy among the — By the 

lieverend F. Mason, I). i>., 3Iimonary to the Karen peojde, 

[Received 7tlv September, 1861.] 

Beligion. 

The Karens pray more, and make more offerings than the Burmese; 
but their only object in these observances is to obtain benefits in the 
present existence, principally health and prolonged life, so they cannot 
be regarded as religious ; while the Burmese make them to jnoeure 
benefits in a future state, and are therefore a religious people, though 
by no means so moral as the Karens. 

The Karens believe in the existence of one eternal God, the Creator 
of heaven and earth, and have traditions of God, and the creation tliat 
must have been derived from the Old Testament Scripture. The follow- 
ing affords a specimen : — 

Anciently, God commanded, but Satan appeared bringing destruc- 
tion. 

Formerly, God commanded, but Satan appeared deceiving unto 
death. 

The woman E-u and the man Tha-nai pleased not the eye of the 
dragon, 

The persons of E-u and Tha-nai pleased not the mind of the dragon, 

* The following pages have been prepared in reply to “ Queries respecting 
the human race addressed to travellers, by a Committee of iho Bi itisli Associa- 
tion for the advancement of science.*' 
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'riie <]rngon looked on tliein. — tlie dragon ])eguilcd the woman and 
Tlia-nai. 

Flow is this said to luxve happened ? 

The great dragon succeeded in deceiving — deceiving unto death. 

Ilow do tliey say it xvas done ? 

A yellow fruit took tlui great dragon, and gave to the children of God ; 

A white fruit took the great dragon, and gave to the daughter and 
eon of God. 

They transgressed the coniinands bf God, and God turned liis face 
from them. 

They transgressed the commands of God, and God turned away 
from them. 

They kept not all the words of God — were deceived, deceived unto 
sickness ; 

They keixt not all the law of God — were deceived, deceived unto 
death.” 

Other traditions may he found in the appendix to a little hook pub- 
lished by the London lleligioiis Tract Society called The Karen 
Apostle.” 

The names Tha-nal^ and E-u in the above versos are sufliciently 
near the Biblical names of Adam and Eve to show a common origin ; 
while they are so diverse from any mode of rendering those names 
adopted by either Eoman Catholic or Protestant Missionaries as to 
prove tliey have not been derived from modern names. 

The scriptural traditions have been found principally among the 
Sgaus, and as we leave the Sgau tribes, we meet with otlieis that 
seem to me to have had a Hindu origin. Such are some of the tradi 
tions among the lied Karens. They say : “ Anciently God created 
the heavens and the earth, ami he formed two persons. One was 
called ‘ the female Tha-lu,’ and the other ‘ the male Tlia-lu.’ God 
placed these two persons to superintend the whole world. And God 
created trees, and animals of every kind, and he wrote their names in 
a golden book, and gave it to the two persons whom he created, and 
according to the name.s found in the book, they called every thing. 
God created all things by his word and his power. He created every 
thing with a body, with seed, and with fruit.” Thus far the tradition 
preserves a Biblical character, but they go on to say : “ God did not 
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ci eatc all things at once. When God created the earth at first it was 
not as large as a cotton spindle. There was not as much in it as 
there is in a butterfly. And God commanded that the male Tha-lu 
sliould rule over the sky, and the female Tha-lu should rule over the 
earth, and all the animals on it. And that which made the earth 
inoease was the earth-worm, and that which made it firm was iron, 
and that which sowed the earth togetlicr was silk. And before the 
iron and tlie silk had united the ground, the whole eai*th was covered 
with water. God was not pleased with the look of it, and he separ- 
atetl it by pressing the earth together with iron and silk, when the 
water flowed out and IxjcauKi rivers and seas, and the dry land ap[)eai- 
ed with its mountains and hills. And the three things that helped 
tli(^ earth, were the earth-worm, iron and silk. There w'as a spider in 
the sky, and he was able to pass to and fro between heaven and earth. 

‘‘ The first mountain that was created was Lwie-nya ; and the first 
rivers formed were La-ko-ineu, 

Lie-1 a-slio, and 
Mai-e. 

“ And the river Lie-la-sho had its sources among the mountains of 
Rako-sho. 

“ And God created a precious stone, and it became a great tree, and 
the first tree was Than-du, and the lirst grass was the Chrgsop(nj07b 
arienJaris, And the first bird ho formed was the Night-jar, and the 
lirst fish was Tai-pai-nien-bu, and the first snake wuis l)ie-lo-to. 

“ God created two suns, one w'as tlie husband and the other the 
wife, and they were shut within a j)alace with stone gates, and gave 
no light. God therefore gave the Pangolin to eat a hole through the 
gates which it did, and broke out all its teeth, and then the suns came 
forth, but the heat was so great tliat neither man nor beast could 
endure it. Therefore man entreated God to destroy one of them. 
And God told man to make a bow, and to shoot an arrow into the 
fa(;e of one of the suns. So the man went up into tlie valley of mount 
Ra-ko-sho, and shot an arrow into the face of one of the suns, and it 
ceased to give light and became the moon, which God appointed to 
rule over the night.” 

Another version of these myths is given as follows : “ The Red 

Karens say ; Where, or how God caiuc into existence, they know’ not ; 
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hut, tlu'y know tliat there is a God who has power over all things ; and 
that this God existed before the creation of the heavens and the earth. 
He was like the air, and lived in the sky, like the wind ; and like the 
wind he went about everywhere. This he did through his inherent 
power. 

“ And God prepared himself to create the inhabitants of heaven, 
and the inhabitants of earth ; but before he created heaven and earth, 
lie created two persons. The one a male, called the ‘ male Tha-lu,’ 
and the other a female, culled ‘ the female Tha-lu.’ The signification 
of Tha-lu is to float about like the wind. They do not fall to the 
ground like a man fi’om a tree top, but remain in the air. 

God put into the hands of these two persons the work of superin- 
tending the heavens and the earth. He appointed ‘ the male Tha-lu’ 
to take care of heaven, and ‘ the female Tha-lu’ to take care of the 
earth. Then when these people saAV any deficiency, they asked God 
for what they required, and he gave them seeds and the elements of 
things, in order that they might make the eai’th comjilete. 

Some say that he who created all things under the direction of 
God, was le-a-pai ; but the greater part say they were created by ^ the 
male Tha-lu,’ and ‘ the female Tha-lu,’ and that the person who 
shot the sun’s wife in the face was called Th3a^-kha. These four 
persons are regarded by the Ked Karens as working for God continu- 
ally, They also speak of another super-human personage that they 
call Pai-ic-pai-bya.” 

All the Karen tribes have traditions of God liaving once dwelt 
among them, but as having forsaken them. The traditioti is varied. 
Sometimes he is represented as dying and rising to life again ; and 
sometimes simply as departing. We have in verse the following : 

“ Ywali, about to return, coniTuaiulod, commanded ; 

Ywah, about to depart, commanded, commanded : 

He commanded the sun to como and weep for him, 

Ho commanded tlic moon to come and weep ibr him, 

He commanded birds to como atid woop for him, 

Ho commanded stpiirrels to come and weep for him. 

Worldly people set themselves up j 
Worldly people came not.^" 

A Sgau story says : “ Anciently God dwelt with the Karens, and 
they said to him : ‘ Thou art very old.’ He replied : ^ I will kill 
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myBelf by a leap;’ and he called all his children to come and receive 
his dying commands. They came, and after each had been cliarged, 
he leaped into the sea. The Karens ran away into the jungles, but 
the white foreigr\,ers could not run, and they said to the Karens : 

‘ Elder brother, I will go to where father commanded me.’ The 
Karen replied : ‘ I will not go.’ But the white foreigner went to his 
home, and leaping into the sea, brought up the body of his father. 
His father said to him, ‘ I am not dead and he gave orders to his 
children to come and receive his commands again, as he was about to 
go away. But the Karens had run away afar off, so he said to the 
white foreigners : ^ Do not stay here.’ And he washed them over 
witli sandal wood, and said : ‘ If you stay here, the Karens will perse- 
cute you.’ So they followed their father, and he gave them another 
country, 

“ The Red Karens say that anciently, after the transgression, Grod 
called all the different races of men together to learn to read, and all 
went, and every one studied zealously except the Karon, who did not 
study in earnest like the White Foreigner, the Cliinese, and the Bur- 
mese. He went to and fro, and played, and did not understand books 
like the others. After a while, God dismissed the people and all 
returned home, but the Karen w^as not skilled in books, like the otlnu* 
nations. Still God had given him a book, but when he would ''study 
it at homo, his wife scolded him, and drove him off to work. He 
therefore forgot what he had learned, and did not take care of his 
book. 

‘‘ One day, while he was absent, his book fell into the lire, and was 
burned, and being unable to write, the Karens have had no books from 
that time to the present. However, they observed the variegated 
marks left by the letters of their books in the ashes where it was burn- 
ed, and they made diligent efforts to embroider those forms on their 
dresses. Hence it is that the Karens are able to embroider different 
forms on their dresses. Had they not looked, and imitated the letters 
of the book that was burned, the Karens would not be skilled in any 
thing.” 

The above is from a Bghai assistant that spent two years among the 
Red Karens. 
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Ta-ywa. 

The Sgan and Pwo name of God is Ywa, but the Bghais use a pre- 
fix and say Ta-ywa, To this name Ta-ywa, they attach long fabulous 
legends of which the following is .one ; and appears to be of Hindu 
origin. 

The Elders relate concerning Ta-ywa and say : There was a woman 
who was pregnant, and when it was hot, she went and spread a gar- 
ment out to dry in the sun, but so soon aj^j it was spread out, it ceased 
to bo hot, and clouds came up. Then she cursed the sun, and asked ; 
“ At first thou madest it hot, bnt now thou hast made it cloudy : 
Why is it so ? The sun cursed her back in return, and said : I wisli 
thou inayst be pregnant three years, and when the child is born, may 
it be no larger than a jujube ! ” 

After this, the woman remained pregnant three years, and at the 
end of that time, she was delivered of a son not larger than a jujube. 
The child eat, at first, as much rice at a meal, as can be put in the 
cover of a rice chutty ; and after a little while, he eat a wash-bason 
full, and could wrestle with an ordinary man. After anotlnu’ short 
period, he eat as much rice as would cover a small table, and could 
wrestle with a strong man. 

He asked his mother why he was so small, and she repeated the 
circumstances as related above. Then he said : “ I will go and compel 
the sun to make me grow larger.’’ Every morning and every even- 
ing, he worked ha]‘<i to make himself a bow ; and when he had finished 
it, he went up to the sky, to the place of drawing water of the sun 
and moon, and there he met the children of the sun and moon coming 
to draw water. 

Ho bent his bow, and placed his arrow on the string, which was an 
Areca Nut tree as long as the height of a small mountain. Then he 
said to the children of the sun and moon, “Go tell your father to come 
here, and make me larger.” 

The children of the sun and moon were afraid, and said to their 
parents : “ This man is very bold, and he said to us : ^ Tell your father 
to come here and make me larger.’ And he was about to shoot us 
with his bow.” 

The sun said ; “ If that be the case, let a cock go down and pick 
him to death.” Ta-ywa drew his bow, laid on his gigantic Areca 
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tree arrow, and took aim at tlio cock, saying : Tell your master to 
come down and make me great.” The cock Hew away screaming with 
fright, and told his master that Ta-ywa was very fierce. 

In like manner, the sun sent a liog, and the hog was afraid. He 
sent a liorse, and the horse was afraid. He sent an elephant, and the 
elephant was afraid. Every thing was afraid of him. 

Then the sun said : “ If it be thus, then make the waters rise, and 
he will be drowned.” So he made the waters rise, but Ta-ywa made 
a boat, and remained (piietly in it. Wlien the waters fell, the s\in 
said to his children : “ Now that felloAv is dead, go draw water.” So 
tliey went to draw water. 

Ta-ywa said to tlicm again as before : “ Go tell your father to make 
me great.” The children were afraid, and returning to their parents 
said : “ That fellow is not dead.” 

Then the sun said ; If it be so, we must make it burning hot.” 
So he made it so hot that no one could endure it ; but Ta-ywa created 
a banyan tree, and dwelt under its shadow. 

After the h(;at had passed away, the sun said to his children : Now 
that fellow is dead, go draw water.” They were met again as before, 
and sent bacli witli the former message ; and they went and told their 
parents that they did not dare to go again to draw water. On hearing 
this, the sun made a bamboo tube, and went to Ta-ywa, who said to 
him Make me great.” The sun took the bamboo tube, inserted it 
in him and blew him up hirger, and larger, and asked : “ Large 
enough?” Ta-ywa replied: “Not yet large enough.” He blew 
again, asked the same (juestion, and received the same reply two or 
three times, till Ta-ywa was satisfied, but when he rose up, his head 
hit against the heavens. The sun then flattened it down with his 
hand till it was low enough, and then departed. 

When Ta-ywa returned home, the people said : “He is very great.” 
And tliey envied him, and determined to kill him by stratagem. So 
they said to him : “ Thy mother has no stones, on which to place her 
rice pot on the fire, let us go and bring her some stones.” Then they 
went, and sought out the largest stone they could find, and all the 
village went to work to dig it up, and im order that it might roll over 
liim and kill him ; they said: “ Go watch below, and carry it.” So 
he went below on the side of the hill where they were digging, and 
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waile(i in the road to intercept it. When the stone came rolling down, 
he ran and took it up, and carrying it to the house said : Where 
shall T pat it?” They replied, “ The house will break down.” So 
he put it on the ground. 

Then they devised again to kill him, and said : “ Thy mother has 
got fever, and there is no large wood to make a great lire for her, go 
and bring some.” So they sought out a large wood-oil tree, and went 
and cut it down, and told him he mustj receive it on his shoulder. 
He therefore cauglit it when it fell on his shoulder, and carrying it to 
the house asked : “Shall! put it in the house?” The people re- 
plied : “ The house will break down.” So he threw it on the ground. 

Then the people said : “ Ah, the rock rolling on this man did not 
kill him ; the wood-oil tree falling on him did not kill him ; but were 
a tiger to seize him, perhaps he might die.” They therefore said : 
“ Thy mother’s fever continues, though we have offered fowls and 
hogs to the spirits, but were we to offer a tiger, she would recover.” 
So the people made him go seek a tiger, in the hope that a tiger 
would seize him. He, however, had no fear, but went in search of a 
tiger’s track ; and after finding a very old one, he followed it up till 
he found the tiger, which he seized and carried alive to the house, 
when the people said : “ We are very much afraid. Go turn it loose.” 
So he took it back, and let it go free. 

While his concubine was seeking vermin in his head, she was moved 
with compassion for him, and the tears dropped on his thigh. He 
said: “ My faithful girl, what is it? It does not rain. Why is it 
that water drops on my thigh?” His concubine replied Ah, my 
dear boy, people are envious of thee and laying snares to kill thee.” 
“ Indeed ! ” he answered, “ Is it really so? If people do not love me, 
then I will go away.” 

Every morning and evening, he worked on a bugle to give it a plea- 
sant sound. When he had finished it, it blew out of itself, “ Father 
and mother do not love me. Brethren two go abroad.” 

^ He said : “ That is pleasant,” and he prepared food for his journey. 
A hog of five spans round the body, five bundles of salt, five rolls of 
fish, and five baskets of rice. With this he started, and blew his 
horn as before, till he met with “ Long-legs” planting, who had a 
silk- cotton tree stuck in his hair, whose shadow covered seven conn- 
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tries. Wliilc lie made holes for the rice, his thirty concubines chopped 
ill the seed. He said : Ah, the hardest thing is planting. Who is 
this that comes blowing a bugle? Let us wrestle.” 

Ta-ywa said : Ah, thy father and mother loved thee, so you can 
work and prosper ; but my parents did not love me. They said I had 
grown exceedingly great, so I came away.” 

Though Long-legs planted rice with thirty concubines to sow the 
seed for him, he said : “ Ah, it was so with me. Because my legs 
were long, they did not love me.” He therefore prepared a hog of 
five hand-breadths, five baskets of rice, five bundles of salt, and five 
rolls of fish ; and when liis thirty concubines came weeping after them, 
he spit on them, and they turned to stone. Then the two went on 
their way. 

Thus they travelled together, and the same scenes w^re enacted 
when they met in turn with Long-arms, Three- toothed, Broad-ears 
and Hollow-breast. 

Having become six in company, they travelled together till they 
came to a fork in the Si tang river, made by an island ; and there, they 
exhausted the water. Long-legs laid his legs across for a dam, Long- 
arms stuck his arms down perpendicularly for posts, and Broad-ears 
put his ear down on the interstices. Three-toothed bit up the fish, 
and Hollow-breast received them into his bosom. 

When they came to divide the fish. Long-legs wished for all he 
could hold on his legs ; Long-ai-ms for all he could hold in his arms. 
Three-toothed for what he could take up with his teeth ; Broad-ears 
for what he could hold on his car ; and they asked Hollow-breLst : 

How much do you want ?” He replied : I want all I can hold in 
my breast.” His associates answered : ‘‘ All the fish put together will 
not fill thy bosom. Why do you want so much? ” And they cpiar- 
relled. 

Then Ta-ywa, Long-legs, and Long- arms went in one direction ; 
while Three- toothed, Broad-ears, and Hollow-breast went in another, 

Ta-ywa and his associates met with Shie-oo, and they said : “ We 
wdll cook rice.” They went and asked Shie-oo to give them some 
fire, but he said I will not give to you. You must wrestle. If 
you throw me, I will carry the eaidh, but if you full, you must bear 
up the earth,” 
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This Shio-oo had a spur, like a cock, and when Ta-ywa wrestled 
witli him, Long-legs came behind, and tripped np Shie-oo, bnt his 
s])ur entered the leg of Long-legs, and the blood llowod out like a 
riN'or. When Shic-oo fell, Ta-ywa ti’od him down ipto the earth till 
he was immersed in it ; and Long-arms thrust him down as far as his 
arms would reach ; and then Long-legs trod him down as far as his 
legs would go ; and he went down below the earth, and has to carry 
the earth to the present time. When the earth quakes, people say : 
“ Shie-oo is raising himself.” ' 

Ta-ywa and his associates pursued their journey, and met with an 
empty house. After they had sat down, and drank water from a 
spout that brouglit down water from the brook above, they went up 
into the house, where they found a guitar. After Ta-ywa had tuned 
it, he played and sung : 


The house is pleasant, is fair ; 
The owner is whore ? Is where ? ” 


The place where he sat was on the head of a very beautiful girl, 
who was hidden in the crevice of the floor, and she pinched him. He 
thought an insect had bitten him, and taking a cleaver be opened out 
the crevice of the bamboo floor, when be came on the bead of the girl. 

She said to them : Ah, my dear boys, bow is it that you arc here ? 
The great eagle lias eaten my father and mother, my friends, and my 
brothers. My parents bad compassion on me and bid me. How have 
yon appeared? The great eagle will come and devour you.” 

They replied to her: '‘My dear girl, do not be afraid. Go lioat 
out paddy and C(jok rice for ns. So she went and beat out paddy, and 
cooked rice, and eat with them. 

They askiul the girl : “At what time does the great eagle come ? ” 
She answered: “ When the snn passes the meridian, when it is half 
way down, and at sun-set.” Then they said : “ put up a split bamboo 
roof to the house, of seven layers ; and below them a layer of iron.” 
This was done, and then they made a tin bow, and an iron bow. The 
tin bow, they called the silver bow ; and the iron bow, they called the 
old bamboo bow. Then they called out to the eagle singing : 

Every thing has the Eagle devoured, 

Father, loiothor, and a wide land. 

Has oaten father and mother, 

But me in compassion they hid.” » 
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“Alia,” tlie eagle exclaimed, “we said all were dead, and now we 
have found another ([uite unexpectedly.” The oldest eagle came, and 
the sky became full of clouds. It became dark, it thundered, and 
the sun set. The eagle perched on the branch of a large wood-oil 
tree, but the branch broke, and it tlicn Hew up to the top of the tree 
and perched there, where it broke off a branch ami picked its teeth 
with it, when the arm and leg bones of men fell out between its teeth. 

Then it laughed, and said: “Aha ! I said : can there be any thing 
more left? and here is tlie veriest trifle. Shall I dirty my teeth 
with it?” 

Ta-ywa said : “ Grandfather, you can devT)ur me as a matter of 
course, but we try a bamboo, we try a tree. Let us try each other 
once.” 

The great eiigle replied: “Why shouhl wo try? Be quiet, you 
ciinnot do any thing.” Ta-ywa answered: “ Nevertlieless, things are 
tried ; let us try.” 

The great eagle said : “ Well then, liow do you wish to try me? ” 
He replied : “ If you can strike through my roof then eat me ; but if 
you cannot, you shall not eat me. 

Then the eagle pulled a feather out of his wing, and with it struck 
tlirough the seven layers of bamboo, but it did not go through the 
i)X)n. 

Ta-ywa immediately took the tin bow, and said to the cagh^ : 
“ Where is thy heart ? ” He pointed to a spot on Ids side. Then 
Ta-ywa shot at the spot, but the aiTow did not entei- ; so the eagle 
said; “Ah, you cannot overcome. Wait, let me eat you.” 

Ta-ywa said : “ Gi’andfather, thou wilt eat me of course, hut lot mo 
try a shot with this old hainboo bow.” The eagle answered : Eh, 
with the bow of glittering wliite if thou eouldst not pierce me, how 
wdlt thou pierce me with the rusty old bamhoo one? ” 

Ta-ywa said: “I will try a shot. Where 'is thy heart ? ” lie 
replied: “ My heart is at this variegated spot.” Tlien Ta-ywa shot, 
and the eagle fell dead. 

When he had killed one bird, he repaired the roof and made it 
stronger than it was at first. Then he ealiod and sung again, and a 
second eagle came, with wliieli a similar course was pursued, and it 
was killed like the first, and so again with the third and last. 
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Then Ta*yvva ripped open the eagles, and took out the bones he 
found in them. The bones of men he placed in one pile, the bones of 
women in another, and the bones of the girl’s father and mother in a 
tliird. Elephant bones, ho placed by themselves ; horses’ bones, he 
placed by themselves ; oxen’s bones, he placed by themselves ; buffa- 
loes’ bones, he placed by themselves ; hogs’ bones, he placed by them- 
selves ; dogs’ bones, he placed by themselves ; fowls’ bones he placed 
by themselves. All kinds of animals, he placed their bones in separ- 
ate piles. ^ 

This done, Ta-ywa made a strap, such as is used in holding a Karen 
basket borne on the back, on the head, and with it he struck the fowls’ 
bones, when the fowls rose to life, and flew crowing away. In like 
manner, he struck the bones of each animal, and the animals came to 
life again. Last of all, he struck the bones of man, and the men came 
to life again. Then Ta-ywa said : ‘‘ What has happened to you ? ” 
And they replied ; “ We have been asleep.” 

Ta-ywa planted two herbaceous plants, and left Long-legs in charge 
of the place, saying, If the plants withei-, follow on (piickly after me, 
and then departed. 

He passed on and came to another empty house, where the hall was 
full of spiritous liquor. Here the same scenes were enacted as before, 
excepting that the girl was found in a spirit jar, and the destroyers 
were tigers. Before leaving, ho planted the herbaceous plants, as 
before, and left Long-arms in charge. 

Again he continued his travels, and met with another house with- 
out inhabitant, but he found rice spread out on the verandah to dry, 
and a number of pots of spiritous liquor. He Aught a bamboo tube 
with which to suck it up, and having found one, he notched it at the 
bottom and drank. Hero he found a handsome girl as before, and 
learned that three large Pythons had produced the desolation. 

He dug a gallery under ground with seven bends, and put her at 
the end. Then he made two swords, and killed two of the serpents as 
before ; but when he struck the third, the blade of the sword flew out 
of the handle, and Ta-ywa ran into the handle which the snake 
swallowed. 

Immediately, the plants left behind withered, and Long-legs, and 
Long-arms followed on to the assistance of Ta-ywa. Long-legs went 
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kicking down tlie trees and bamboos as he went along, and the way 
being too narrow for Long-arms, he smashed dowoi tlio trees and bam- 
boos with the swing of his arms ; but when they arrived, the Pytlion 
had gone away. . 

Tiicn tb.ey called it seven times, and the seventh time it came again. 
After the usual discussion, the two attack it, slashing at its head and 
tail, and finally killed it. When it was slain, tliey ripped it open, and 
found Ta-ywa in it dead. lie wnis restored to life as otliers had been 
before ; and tben he sepai'ated from his friends and returned home. 

lie returnerl to his grandmother and younger brotlier, and told the 
latter to cook rice, wliile he went himself to the forks of the river, 
Avhere he and his companions liad at lirst dammed u}) the stream. 
When he returned, his brother was boiling fish, and the tail of one 
moved up and down by the bubbling of the boiling wat(n' as if aliv(‘. 
Il(' said to his brother: ‘‘Why, it is alive! I went to look at tlie 
fish traps at the forks of the liver, and have come back ; and why art 
thou cooking a live fish ? ” Tlien lie took his bow, and shot liis 
brother dead. 

He afterwards tlnuiglit to himself : I ought not to have shot my 
})rother. Then he set hre to a tuft of re(al and ran round the edge of 
the horizon three times, and when he got back, the tuft had not done 
burning. He said : “ I am very (piick. 1 ought not to have killed 
my brother,” and he repented. 

After this, he was not happy, and he said I will kill myself.” 
He made a bow, cocked the string, and laid on an ariow, and wamt <,o 
sleep beneath the aiTOW as he had set it, aimed at his head. A dovci 
Hying by, hit the cock, and the bow Avenl off. He caught the arrow 
Hying with his hand ; and this was repeated ton times ; but at last he 
forgot himself, and the arrow hit him. 

For three years and three months, he grew very feeble, and at tlie 
end of this period, he called the monkey-tiger ; and he sent liim to 
call the Karens; and he called the Tupaia, and he sent liim to call the 
Burmans. He loved the Karens more tlian tlie Burmans, therefore 
h(' gave the monkey -tiger a crayfish for food, that he might arrive 
quickly, because a crayfish is cooked in a short time, and he gave him 
a flint that he might get fire readily. 
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lie: liad not mindi love for the Buriimns, aiul that they might be 
slow in coining, he gave the Tupaia two bits of bamboo to rub 
together to obtain fi]*e, ami a bit of skin to eat, for it was difficult to 
cook, and the bamboos difficult to take fire. 

When they departed, the monkey -tiger went up round all the 
crooks of the gigantic bean creeper, and slept one night by the way. 
When he cooked his crayfish, he said ; Why, it is blood red I ” And 
it was long before he arrived. ^ 

But the Tupaia went rapidly. He was very liungry, so he roasted 
his skin a little, and eat it ; and reached his destination in a short 
time. Hence the Burrnans reached Ta-ywa first before he expired. 
They asked of him, and obtained horses, and elephants, and f)xen, and 
Iniff aloes, and their dog asked for ears of ])addy as large as the end of 
his bushy tail, and three crops a year. 

The Karens did not arrive till after Ta-ywa was dead, and burned 
to ashes. Ilis mats, and fanning baskets and carrying baskets were 
humed up and just their form and variegated patterns left in the ashes, 
which the Karens looked upon, and imitated. 

Not satisfied, they followed on after the elephants, and tried to got 
on to their necks, but could not. Then he commenced driving bam- 
boo steps into their legs, as when ascending trees *, but this made 
them run away. Failing witli the elephants, they tried to drag along 
the buffaloes with ro})es tied to their legs, but could not make them 
go ; and they tried the oxen with no better success ; but the hog they 
succeeded in dragging along ; so the Karens have hogs to this day. 

The latter part of this story is versified, as follows : — 

Go poison fish at Po, at Yan, 

Go to angle at Po, at Yaii. 

Great frogs die, thou stayost to cook thorn, 

Great fish die, thou stayost to cook them : 

Thou remainest to cook them with thy brother, 

To prepare them, thou remainest witli thy brother. 

Thou doost whatever cometh into thy mind. 

Thou cockest the bow, layest on a rod arrow, 

Thou shootest dead thy younger brother ; 

Then thou repoutost, sorrowfully. 

Thou lightest the reed blossom, and bouudest away 
Tlirco times thou runnost round the horizon, 
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lliree times thou scamperest round the horizon. 

Il'hou rcturnest, and the rice ia not hot, 
ddiou return cst, and the fish is not hot. 

Thou doosL whatever comotli into thy mind : 

'J’liou cockest the bow, layost on a red arrow. 

One ai’row flics, thou arresteth it in its flight, 

Two arrows fly, tliou arresteth them in their flight : 

Tijou forgettest tliat the arrow is flying, 

Th(} arrow liits thy he*ai*t. 

Three years, tlireo months, thou failest. 

Thou seiidest the Tupaia to liamo 

fldiou aendest tlie monkey-tiger into the country : 

But the moukey-tigor w'ont slowly ; 

When the crayfish was cooked, he said : Why, it is red ! 

The Tupaia wont trotting along : 

He reached Ta-ywa before he died. 

Beceived extraordniary power to variegate cloth, 

To weave beautiful as the Python’s skin, 

TViid have rice crops throe times a year; 

Ih'came gi-eat and returned to Bamo, 

But back went the poor to tlio liill of Kukoo, 

Idolatry. 

Thoiigli tlie Kni'ens can tolerate all sorts of absurd legends about 
God, yet they cannot endure idolatiy. They seem to have no more 
sympathy with it than Christian nations. One of the commands of 
the elders says: 0 children and grand chi Idrcu ! do not worship 

idols or priests. If yo^ worshij) them, yon obtain no advantage there- 
by, while you increase your sins exceedingly.” 

They regard the Buddhistic religion of their neighhonrs witli con- 
siderable contempt. One of the couplets that they sing, referring to 
the sleepy looks of the images says : 

Gaudama is drowsy, 

Re cannot save us.” 

Far off on the mountains, 1 have often noticed one and another of 
the wild Karens wrapped up in a flashy yellow and tinselled robe, 
which he had ahstractod from some pagoda ; an act that, the Burmese 
vegard as the greatest sacrilege. 
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Sonic of the Karen stories seem to have been composed to turn tlie 
Avorsliip of pagodas into ridicule ; as in the following where tlie 
worshijipers are represented as taking the language of a rat for that 
of their god. 

“ There was a lazy dirty Karen young man called Sanken, and he 
one day caught a wliite rat and was about to kill and eat it ; but the 
rat spoke up, and said : ‘ Do not kill me. I will get you a wife from 
among the king’s daughters.’ So he let the rat go, and it ran into a 
hole in the royal pagoda. 

“ Wluiii the king came and prayed to the pagoda, he said : ^ IMay my 
power and glory increase. May my sulijeids become more numerous.’ 
Then the white rat in the pagoda replied : ^ If you will make Sanken 
your son-in-law, your power and glory will increase. Your subjects 
will become more numerous, your jieojile will multi])ly.’ The king 
supposed it was the image in the niche of the jiagoda that spoke to 
him, and was astonished, lie returned to the palace and told the 
Quemi wliat had hap})eued, but she ’would not belicwe it ; so they both 
went to tlie pagoda, and the king prayed as before, and receivaal the 
same answer in the hearing of tlie Queen who was then convinced ; and 
they gave the la/y dirty Karen, one of their daughters in marriage.” 
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Notes ami Queries, 

Zoology. 

llelia]>le ioforniatioii has at last been supplied by Dr. Jordon regard- 
ing the workers of one of the Indian species of Doryliis, an llynie- 
nopterous g(njus, wliieli, as E. Smith observes in his British Museum 
Catalogue, ^ at present (1859) consists of males only.’ The following 
extract from the Proceedings of the Entomological Society at their 
May meeting will peibaps induce others to cany on Dr. Jordon’s 
observations should opportunity offer. 

Mr. F. Smith read the following letter from Mr. T. C. Jerdon ; — 

Lahore j Marck IG///, 18G5.” 

I have at last got hold again, after a long absenccy of the speci- 
mens of workers of Dorylus, ami they are, as you suggested, evidently, 
I tliijik, Typhlopone. It is, however, strange to say, quite a Tenues 
in its h((l)i(Sj working under ground entirely^ and never coming outside 
except when the males are coming forth winged, when they accom- 
pany them in sw^arms to the holes by wdiich they make theii* exit. 
1 first observed the workers at Mhow, in Central India, wheu’e tluiy 
had iinderinined a house so completely that the foundation had to be 
dug up, and I there saw the winged males {Dorylus) issuing out of 
the same holes as the Avorkers. I afterwards saw them twice again ; 
the last time in a green-house of the Botanical Grarden at Saliaruiqnu’e, 
N. W. Provinces. They wxue issuing every moining and evening in 
great numbers from a hole in the flooring (lime), and several Avbiged 
individuals were Avitli them, ami these entered houses at night : this 
was in February. I have met with Dorylus in every station wdiere I 
have been, and it is certainly curious that the wuukers are so little 
known, as they must have been observed occasionally by hundreds of 
Europeans. I have a lot in spirits and enclose you three or four in 
this letter, enough, I dare say, to shoAV if it is the same species men- 
tioned in your ‘ Catalogue/ T. Curtisii, or not. Dr. Jameson laughed 
me to scorn when I talked of digging up the flooring of his pet green- 
house, but if I ever get an opportunity of another nest in a gct-at-aljle 
situation I wdll try and get at the mystery of thc^ female. Surely, 
however, some of the winged individuals must be females ■, if not, then 



Notes and Queries^ 


190 


[No. Zj 


the only other conclusion is that the female always remains apterous, 
a ml is impregnated in the nest ; or, if winged, that she is kept a forci- 
])le prisoner till her wings drop off. I would have written long ago, 
hut was separated from the bottle containing the workers.” 

Mr. F. Smith thought there was now little doubt that Typhlopone 
was the worker of Dorylus, as had been suggested years ago by 
Shuckard. The female, hoAvever, Avas still unknoAvn. 

Prof. WestAvood enquired whether IV^r. Smith was acquainted with 
the insect Avliieh Gerstiicker represented to be the female of Dorylus ; 
it was very different from Typhlopone. Mr. Smith replied that he 
had never seen the large female in question, but he believed its con- 
nexion Avith Dorylus to be purely conjectural. 


The following discussion took place at the same meeting in regard 
to the flashing of fire-flics. Observation, we apprehend, Avill establish 
the irregularity of these flashings, as testified to by Mr. Bates and 
Mr. Saunders : — 

The Eev. H. Clark read from ‘ The licader’ of the Ist of Api'il, 
1865, the following extract from a revicAV of Cameron’s recent Avork 
on ‘ Our Possessions in Malayan India — 

“ The folloAving account of that very common tropical phenomenon, 
the light of the fire-flies, is altogether ncAV to us, and not quite intelligi- 
ble. — Does the author mean that the little insects actually keep time 
with each other so accurately, that thousands of them scattered over 
a shrub or tree all put out their lights at the same instant, and rekin- 
dle them with equal punctuality ? If so, h(?re is a new insect-Avond- 
er, before Avhich the economy of bees and ants will sink into insignifi- 
cance : — ‘ The bushes literally SAvarm with fire-flies, which flash out 
their intermittent light almost contemporaneously ; the effect being 
that for an instant the exact outline of all the bushes stands prominent- 
ly forward, as if lit up with electric sparks, and next moment all is 
jetty dark — darker from the momentary illumination that preceded. 
These flashes succeed one another every three or four seconds for about 
ten minutes, when an interval of similar duration takes place, as if 
to allow the insects to regain their electric or phosphoric Augoiir.^ 
We commend this as a subject of investigation for those naturalists 
who arc so fortunate as to live among fire-flics.” 



Notes and Queries, 


191 


V 


1865.] 


Mr. Clark added lliat, tliougli he was utterly unable to give any 
explanation of the phenomenon, he could so far corroborate Mr. Ca- 
meron as to say that he had himself observed this simultaneous flash- 
ing ; he had a .vivid recollection of a particular glen in the Organ 
Mountains, where he had on several occasions noticed the contempora- 
neous exhibition and extinction of their light by numerous indivi- 
duals, as if t hey were acting in concert. 

Mr. McLachlan suggested that this might be caused by currents of 
wind, which, by inducing a number of the insects simultaneously to 
change the direction of their flight, might occasion a momentary con- 
cealment of their light. 

Mr. }3ates had never in his experience received the impression of 
any simultaneous flashing; on the contrary, he thought there was the 
greatest possible irregularity in giving and extinguishing the light, 
and that no concert or connexion existed between different individuals ; 
he regarded the contemporaneous flashing as an illusion, produced pro- 
bably by the swarms of the insects flying amongst foliage, and being 
continually, but only momentarily, hidden behind the leaves. Mr. 
Bates further remarked that the light-emitting insects were Lampy- 
rida*, not Elaterida*. (Pyrophori), which rarely flew by night ; the 
Lampyridse had a weak vacillating flight, the number of species was 
very large, and he had himself found eighty or ninety species ; several 
species would flit about together, and in the squares of Para he had 
captured three distinct species ; it would be curious if there were any 
concert or action in unison between individuals of different species. 

Mr. Clark remarked that the lights of the Lampyridfe and Fdateridse 
were perfectly distinguishable ; it was the former which gave tho 
intermittent flashing light. 

Mr. W. W. Saunders had frequently observed the fire-flies in Ben- 
gal, at Pondicherry and at Madras ; they usually flew at a height of 
ten to fifteen or twenty feet, amongst the foliage; he had never noticed 
any flashing or regularity of intermission, and thought that each indi- 
vidual was perfectly irregular, and independent in the exhibition or 
extinction of its light. 

M. Salle (who was present as a visitor) had never <^bservcd any 
flashing or regular intermittency, or simultaneous emission or extinc- 
tion of the light. 
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Prof. Westwood was unable to recall any analogous phenomenon ; 
the simultaneity of the flight of Em/pis over standing water seemed 
to be the nearest in point. 

The following is from our late Curator. 

The Inuus assamensis. 

In the Notes and Queries published in the last page of the Society’s 
Journal for 1864, Capt. T. Hutton remarks that in my Catalogue of 
the species of mammalia in the Society’s museum, I “ make Inuus 
(ismmensis of Maclelland and Inuus pelops of Hodgson to be one and 
the same ; ” also, that I “ never saw a specimen of Fithex (Inuus) 
pelops of Hodgson,” 

Kef erring to my Catalogue, I find that I placed Fithex pelops^ 
Plodgson, as a synonyme of 7. assaniensls on the authority of the late 
Dr. Horsfield. Vide his Catalogue of the species of mammalia in the 
old India-house museum, now at Fyfe House. 

Capt. Hutton may remember that he brought two living individuals 
of what he considered to be 7. pelops to Calcutta, many years ago, 
from Mussoorie, which I saw repeatedly in his presence, though not to 
much advantage in the small cage in which they were confined. 
When Ids family proceeded to England, those monkeys were shipped ; 
but what afterwards became of them, I am unaware. 

Did Capt. Hutton ever see a sjiecimen of I. assamensis^ that he is 
enabled to pronounce so confidently on its specifical distinctness from 
I. pelops f 

Not long ago, I examined the original specimen of 7. assamensis 
procured by McClelland, which still remains unique ; and I could not 
perceive that it differs in any respect from the common 7. rhesus^ 
excepting that the hind part of the body is not, as usual, strongly 
tinged with bright ferruginous or tawny, being uniformly coloured 
with the rest ; and my present impression (liable to correction) is, that 
it is merely an individual variety of colour of the common animal of 
Lower Bengal. 

Indian Rais and Mice. 

With reference to my paper on these animals (J. A. S. XXXII, 
327 et seq.)y I hoped to have been able to reduce the number of nomi- 
nal species considerably, on examination of the specimens in the 
British museum and the India museum ; but the less known of them 
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are generally illustrated by sucb exceedingly bad and imperfect skins, 
tliat little can be satisfactoi’ily made out from tliein. 

Tlie Mas Hardvmhii^ Oray, (noticed in p. 380,) rests on a single 
specimen in tlie^ritisli museum. It is certainly tlistinct from Nesokia 
indicUy having a much shorter tail, measuring (vertebrai) but 2|- inch ; 
the fur dense, shortish, and of uniform length. 

M. (?) lujdrophilus^ Hodgson, (p. 831,) has very soft fur, much 
finer than that of N. indica. 

Nesokia fJrijffiihiij Horsfield, (p. 332,) is founded on a young sped' 
men of N. indica. 

Mus seti/eTj Uorsfield, (p. 334,) is founded on a bad and imperfect 
S})ecimen of 31. handicota, (p. 333) ; but M. setifer apud Cantor, from 
Piiiang, is very different, being identical with my 3f. andamanensis 
(p. 340.) The small specimen from Malacca in the Society’s museum, 
doubtfully referred to 31. setifer (in p. 355), is probably the young of 
31. andamanensis. 

31. hrunneus^ Hodgson, (p. 335,) as illustrated by a good specimen 
in the India museum, is identical with 31. nemoralis^ nobis, (}). 340,) 
and Mr. Hodgson’s name liolds precedence ; the species being nearly 
akin to 31, alexandrinus. 

31 jdurimammiSj Hodgson, (p, 336,) in India museum, is a well 
marked species. 

31. deenmanoides^ Tern, (ncc Hodgson,)” apud Horsfield, (p. 338,) 
is the common M. rufescens, (p. 340) ; and the M. asiaticusj Gray, 
(p. 341,) appears to me to be no other. 

31. caudatioTj Hodgson, and 31. cinnamomeiis, nohis, fp. 341,) arc, 
I think, identical ; hut the Nipalese specimens arc niueli less brightly 
coloured than those from Burma, 

M. joeguensisj nobis (p. 345.) I found a specimen of tliis strongly 
marked species, unnamed, from the Philippines, in tlie Derby museum 
of Liverpool. 

M. hactrianusj gerbillimis^ and TheohalcUj (p. 847,) are identical, as 
I suggested ; and I have seen what appears to bo the very same mouse 
from Syria and N. Africa. The specimen of 31. hactriamiSj originally 
described by me, is now in tlie British museum. 

M. Darjeelingensis, Horsfield, (p. 348,) comes exceedingly close to 
M. strophiaius^ H. (p. 349) ; and 31. ierricolor^ nobis, to 31. minuioides 
of S. Africa. 
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M, rama^ Cantor; Syn* 31. musculus apiid Cantor, from Pinang, 
Akin to 31. musculus^ but more deeply coloured ; tlie tail (vertebra;) 
2|- inch, with about 24 distinguishable vertebrae A miniature of 
31. concoloVy ( 344). 

This is a small further contribution tow^irds the elucidation of the 
difficult group of Indian muridcB ; and little or no progress can be 
made in the investigation of the series until much better specimens 
are available for examination. ^ 

E. Blytii. 


Mineralogy. 

Syepoorite. In all works on Mineralogy, a simple sulphide of 
Cobalt, Co. S, is said to occur in Bajpootana and to be used by Indian 
jewellers for giving a red colour to gold. In a recent paper in the 
Journal by Col. J. C. Brooke, mention is made of a cobalt ore, a sul- 
phuret, occurring with Copper ore at Khetrce. Is this Syepoorite ? 
There is not a specimen in any of the principal museums of Europe, 
or at least there was not a few years since, and should a careful ana- 
lysis confirm the chemical composition assigned to the mineral, it is 
very desirable that specimens should be distributed. 

W. T, Blanford. 
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MYTHOLOGY. 

Future State. 

Karen ideas of a future state are confused, indefinite, and contra- 
dictory. They seem to he a melee of different systems. That 
which appears to me indigenous Karen, corresponds to the notions of 
the American Indians. It represents the future world as a counter- 
part of this, located under the earth, where the inhabitants are 
employed precisely as they are here. When the sun sets on earth, it 
rises in the Karen Hades ; and when it sets in Hades, it rises on this 
world. The following story is adduced by the Karens as proof of the 
accuracy of this cosmology. * 

“ The elders say : There was a man who had a wife that he loved, 
and she loved him in return. His wife died, which distressed him 
beyond measure, and he said. ‘ If there be any one that will raise 
her up to life again, I will give him whatever he may ask.’ 

A prophet or necromancer was found, who raised his wife from the 
grave, and restored her alive to her home in the night. She pursued 
her usual daily avocations throughout the night, but as soon os day- 
light appeared she died again, and remiiftLed dead all day, but revived 
at eve and went to work as people usually do in the morning. This 
course she pursued constantly. Hence it is manifest, that people in 
the next world work just as they do in this/’ 

26 
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. To these ideas are appended others that appear to have been 
originally derived from the Hindus. They say that Hades has a king, 
or judge, who stands at the door to admit or reject those who apply 
for admission into his kingdom. He decides the future of each. 
Those who have performed meritorious woi'ks are sent to the regions of 
happiness above ; but those that have done wickedness, such as 

striking father or mother,’’ are delivered ovfer to the king of hell 
who is in waiting, and who casts thenji down into hell ; while those 
who have neither performed deeds of merit, nor are guilty of great 
crimes, are allotted a place in Hades. The Sgaus call this personage 
Fw, or Tha-mie-Yu and the Bghais Tha-ma. Both are probably derived 
from the Hindu Ya-ma ; and his office and duties are as old as the 
earliest records we have of the Egyptian religion. 

The Spirit World. 

To a Karen, the world is more thickly peopled with spirits, than it 
is with men, and the occasions on which his faith requires him to make 
sacrifices and offerings to these unseen beings are interminable. 

Every human being has his guardian spirit walking by his side, 
or wandering away in search of dreamy adventures ; and if too long 
absent, he must be called back with offerings. 

Then the spirits of the departed dead crowd around him, whom he « 
has to appease by varied and unceasing offerings, to preserve his life 
and health. 

Again there are all the conspicuous objects of the material world 
— the lofty mountain, the wide river ; the shady tree and the inac- 
cessible pricipice, every one of which, by the •awe they inspire, 
demands reverence and respect from human beings, and punishes each 
breach of etiquette with sickness or death. These too must bo 
propitiated. 

. Thus, though the Karens have no cumbrous written ritual of ser- 
vices and ceremonies, like the Mahommedans, the Brahmins and the 
Buddhists ; they have yet an oral liturgy of observances, as burden- 
some as the services of the ancient Egyptians or the Mosaic ritual. 

Guardian Spirits. 

The word in Karen that designates the heart is also used for the 
mind and soul. The seat of all moral qualities is in the heart, and 
death is designated as the departure of the heart from the body. 
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* Some German critics say, that Psyche, in Homer, signifies only tlie 
hreath and the life ; never, as in the language of later times, the spirit 
or soul. Yet it goes to Hades and continues to live there.” There is 
something like Psyche, as thus defined, in Karen Psychology ; yet in 
many points more like the genius of the Latins ; h^it differing as it 
does from both, it will be better in this paper to designate it by its 
native name ; and explain it by its attributes. The Pwas call it La, 
the Bghais Lai, the Sgaus Ka-la, and the Kcd Karens Yo. 

This La existed before man was born, comes into the world with 
him, remains with him until death, lives after death, and for aught 
that appears to the contrary, is immortal. Yet no moral qualites are 
predicated of it. It is neither good nor bad, but is merely that which 
gives life to mortality. 

The Las of a"part of the dead remain on earth and become mischiev- 
ous spirits ; others go to Hades, where they are employed as on earth ; 
others go to hell, where they suffer punishment ; while others go to 
the Deva heavens, whore they enjoy happiness. 

Although in this state, the La and the man himself, the Ego, are 
said to be distinct ; yet in nearly all the representations of the future 
state, the man seems to bo absorbed in the La ; and inconsistent as it 
is with previous representations, it then appears equivalent to the soul. 

Sometimes it is spoken of as the man, before being united with the 
body. Thus a Bghai writes : 

The elders say : ‘ The God of the whole human race resides at 

the foot of the sun, at the foot of the moon ; and people who are born 
are sent by God, and people who die are called back by God.’ 

“ Men at the beginning are in the presence of God, and he sends 
them forth ; but before sending them, he tries their courage. He 
takes a sword and lays it across an abyss as a bridge, with the edge 
uppermost, and orders them to walk over it. Those who dare to 
walk across it, are bold ; and God sends them into the world men. 
Those who, after being urged two or three times, dare not go, God 
sends into the world women, 

“ When God sends them forth, he gives commands in relation to the 
times and the seasons of their return. It is related that a prophet, or 
necromancer, looking into the world of spirits, on one occasion saw 
seven men ancl two women coming into the world, and he heard them 
talking with each other. The first man said, ‘ God has ordered me to 
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go and return.’ The second siiid : ‘ God has ordered me to return, 
after I am able to draw water.’ The third said : ^ God has ordered 
me to return, after I am able to weed.’ The fourth said *. ‘ Gt)d has 
ordered me to return, after I am able to make it easy for my father 
and mother.’ The fifth said : “ God has commanded me to return, 
after I am able to go to the Burman and Shan country.’ The sixth 
said : ‘ God has commanded me to return, after I am able to cultivate 
paddy for my father and mother.’ The seventh said : ^ God has com- 
manded me to return, after I have marriecl.’ 

“ The prophet said that after this he saw them 4ill bom on earth, 
all boVs, and he noted that they all died one after another, as he heard 
them say in his vision. 

** Of the two women, he said one carried two Kyee-zees, and the 
other a basket on her back, and a spinning wheel and distaff in her 
hand. The first one he heard say : ‘ God has commanded me to stay 
with my Kyee-zees, till I am white-headed.’ The other one said : 

* God has commanded me to sjun thread and j^repare cotton, till I am 
whitedieaded.’ The prophet said he saw both born in this world 
females, and the one came in possession of two Kyee-zees, and the 
other spun thread and carded cotton, in accordance with his vision.” 

According to a Sgau authority, the La promises God, before it comes ^ 
into the world, that it will die by one or other of seven things it says . 
‘‘ I will die in the mouth of a tiger. If I do not die in the mouth of 
a tiger, I will die of some kind of sickness. I I do not die of disease, 
I will die by drowning. If I am not drowned, I will die by the hand 
of man. If I am not killed by man, I will die by a fall. If I am not 
killed by a fall, I will die by a blow. If I am not struck dead, I will 
die of old age.” 

The M sometimes appears after death, and cannot then be distin- 
guished from the person himself. One story says : 

After a certain woman’s husband had gone to the city, she died. 
On his return home, he met her La in the road, and taking it for his 
wife in the body, he said : ‘ Where art thou going ?’ She replied : 

/ I am going to see my father and mother.’ He was not at all aware 
that it was her Lh, and she said to him, ‘ Thou hast a long way to 
go, let spend the night together here:’ He consented, and to 
nbtain food for their supper, she went and asked it of her children, 
but they did not see her. 
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“ ^ongli they did not see her, they still had some indications of 
her presence. While her daughter was beating out paddy, all tlie 
paddy suddenly leaped out of the mortar, and a fowl suddenly dropped 
down dead. , 

“ The man and his wife eat and drank together, and in the morning 
separated, to pirsue their several journeys. 

“ When the husband got back to his house, ho found his wife dead, 
and his children and neighbours preparing for the funeral. Then the 
truth rushed on his mind, and he said : ‘ Children, I met your motlier 

last evening in the road, and we spent the night together. She was 
going on a visit, but alas it was her La. Had I but known it, I would 
have called her back.” 

Although the body and the La are represented as matter and 
spirit, yet in the following story, materiality seems to be possessed by 
the L^. 

“ A certain woman sickened and died, while her husband was absent 
on a journey. Wliile he was returning home, he met her La on the 
way and asked : Where art thou going ? She replied : ' I am going 
to visit my parents.’ He then slapped her on the face with his hand, and 
she came to herself again and returned with her husband home. 

^ When they anived at their house, they found the people mourning 
over her bpdy ; but she immediately entered the body, and it came to 
life again as before.” 

The La may be separated from the person to whicJi it belongs during 
life. In sleep it wanders away to the ends of the earth, and our 
dreams are w^hat the La sees and experiences in his perambulations. 
When absent in our waking hours, vre become weak, fearful, sick, and 
if absence be protracted, death ensues. Hence it is a matter of the 
deepest interest with a Karen to keep his La wdth him ; and he is ever 
and anon making offerings of food to it, heating a bamboo to gain its 
attention, calling it hack, and tying his wrist with a bit of thread, 
which is supposed to have the power to retain it. 

The forms differ in different tribes, though the thing is substantially 
the same. A Bghai wiites : 

“ Should a person be often sick ; if he cannot walk without being 
weary, or work without feeling exhausted ; if he has no appetite for 
his food ; if he pines away, and has a sallow countenance ; it is said 
that his L^ has left him.” 
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Then his friends take a fowl and a garment of the invalid’s, afid 
they spread a mat down at the top of the steps. The garment they 
place at the top of the steps, and taking a stick with which they stir 
the boilii^ rice, they strike the steps, saying : 

Mr. A. B., thy La has left thee, thy La has gone away. It is 
going to and fro ; going to the Shans, going to the Burmese ; and 
hence thou art afraid. Thy La has gone away, and thou art startled, 
thou art not strong, thou art not vigorous, thou art depressed, thou 
art heartless, thou hast a sallow courftenfince, thou hast a cough, 
thou hast difficulty in breathing, thou art weak, thou art weary, thy 
head is bald. 

^ Now La, I call thee, beat for thee. Here is the great hen-bird, 
her# the great male fowl. Come, come, come. Come and dwell in 
thy dry place, in thy pleasant location, in thy house, as water tight as 
the bottle gourd, to thy divan, to thy bedstead. Come and eat the 
flesh of the female bird, the flesh of the male fowl.’ 

After the fowl is cooked, the fowl and rice are set out, and the sick 
man is made to take hold of the fowl’s head, when his wrist is tied 
with a thread, and then the above prayer is repeated. The string 
is then cut off, the end unravelled, and the cotton pulled from it 
and scattered on the head of the sick man, with the following 
blessing : 

‘ Mayest thou live till thy head is white, and thy teeth broken, 
like this string I’ 

At the Sgau funerals, the presence of the L^ is said to be manifested 
thus. One end of a slender erect bamboo is attached to the bone of 
the deceased that has been taken from the funeral pyre. A small 
thread with alternate tufts of cotton and bits of charcoal, with a metal 
ring, or bangle, at the extremity is tied to the other end, which makes 
the bamboo bend down in a curve; and under the bangle, nearly 
touching it, is a brass bason containing a boiled egg. 

The closing ceremony of the bone feast, is calling the Lk of the 
deceased, which is supposed to be hovering around till the funeral 
rites are completed ; when, should it respond to the call, it is bidden 
to depart in peace to Hades. 

When the apparatus has been put in. order, the relatives of the dead 
approach in succession and strike the edge of the brass cup with a bit 
of bamboo ; and when the one that was most beloyed touches the cup, 
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tli% responds by twisting and stretching the string till it breaks, 
and falls into the cup ; or at least shakes and rings against it. 

A hundred witnesses could be produced, who have seen it done. 
Indeed the thread is of such slender material that a very little legerde- 
main would be required to break it under the weight of the bangle, 
and the bamboo is so slender, that still less would be necessary to 
make it spring up and down, and hit against the sides of the cup.. 
But I have watched the whole ceremony, kept the crowd away from 
the machinery, and there was no more answer to the calls, than there 
was to the cries of the priests of Baal before Elijah. 

Prophets, or Necromancers, are said to have the power of going into 
the invisible world, and bringing back the La, when it has wandei’ed 
away ; but the Elders warn their children against unrighteous prophets, 
who for the sake of gain, when they cannot find the Lk of the sick 
person, will bring the Lit of some other person in its place ; by which 
the disease is aggravated. 

Thus it would appear that a person may have another one’s La. 

The La is sometimes supposed to take the form or to inhabit insects. 
Thus when insects are flying around a light at night, the wish is often 
expressed that the Las of beasts and demons may bo burnt to death, 
while the Las of human beings may avoid the fire and escape. Here 
when an insect flies into the fire, it is said to be the La of a beast, but 
wlien it hovers around and dies away, it is regarded as the Lk of 
a human being. 

According to the representations of some, but the idea does not 
prevail extensively, each person has seven Las that are constantly 
devising his death ; which is only prevented by a guardian spirit 
that sits on his head. When that spirit jumps down, the man is lost, 
for then one or other of the Las rushes on him and kills him. These 
Las seem to bo the personifications of evils, natural or moral. 

They are madness, epilepsy, lechery, wi'ath, the exhibition of dreams, 
the bearer of diseases and languor. “ If our mad La comes, we become 
insane ; if our epileptic Lk comes, "we are seized with epilepsy ; if our 
lecherous La comes, we become lost to shame ; if our wrathful L^ 
comes, we are filled with anger, malice, and commit murder ; if the 
shower of dreams comes, we are overwhelmed with dreams ; if the 
bearer of sickness comes, wo are prostrated by disease ; and if languor 
comes, we feel miable to do anything. 
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The Lh is not confined to human beings ; as has been previoiKJjly 
intimated, every living thing has its La, When sitting by the fire at 
night, and an insect flies into it and is burnt to death, a Karen will 
say : There the La of some animal has leaped into the fire and 

burnt itself to death. We shall have meat curry to-morrow. The 
snares and traps have caught something.” 

Plants too have their Las ; and when the paddy appears sickly, it 
is said that its lA has been devoured or led away, and it is called 
back in the following form ; 1 

La of large grained paddy, full grained paddy, come I If at tlie 
forks of the Salween and Sitang, come ! If in the west, come I If in 
tli^ east, come ! If in the mouth of the bird, come ! If in the mouth 
of the squirrel, come ! If in the mouth of the monkey, come I If in 
tlife mouth of the hog, come ! If in the mouth of the rat, come ! If 
in the moutli of tlie elephant, come ! If in the mouth of the dove, 
co|n,e ! If in the mouth of the sparrow, come ! If in the mouth of 
the porcupine, come ! If at the sources of the streams, come ! If at 
tire mouths of the streams, come I If in Siam, 43 ome I If at Ava, 
come I If at the corner of the kingdom, at the corner of the land, 
come I Come, come^ come, and dwell in the barn, come and reside in 
the grapary.” 

Even inanimate things that can be put to useful objects, such as 
instruments, are ^supposed to have their Las. So if a man drops his 
axe while up a tree, he looks below and calls out : “ La of the axe, 

come, come,” 

Looking then at La in all its usages, it seems to be the personifica- 
tion of the life, or efliclfeicy of a person, or thing. 

Depaetbd Spirits. 

The spirits of the dead resolve themselves into two great classes. 
Those who are not permitted to go to Hades, corresponding very 
nearly to the European notions of ghosts ; and the spirits of the ances- 
tors of the Karens, who, on going to Hades, were awarded, on account 
of their good deeds, a place in the heavenly world, where they Zeroise 
a kind watch-care over their descendants on earth. The offerings and 
prayers made to these beings seem to correspond to the Chinese worship 
pf ancestors. 
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Ghosts. 

Hie unhnried dead. 

The Greeks and Romans believed that those who were deprived of 
funeral rites, waiidered about, and were not allowed to Snter Hades ; 
so it is no marvel to find this now to be the popular faith in Europe ; 
but it is not a little remarkable to find precisely the same rites preva- 
lent among the Karens., 

The Las of those who have been deprived of funeral rites, the Ka- 
rens suppose, wander about on earth, and occasionally show themselves 
to men as ghosts. 

The following story illustrates the character of these ghosts ; — 

It is related that a man was travelling and lost his way. When 
night overtook him, he made a fire at the foot of a large tree, and 
then ascending it, he built himself a little booth among its branches 
in which to spend the night. Before he got to sleep, he heard the 
ghosts calling to each other, and, thinking they were the voices of 
men, he replied to them. 

^‘So soon as tl]^ ghosts heard him, one came upon him, and wrestled 
with him, and was repeatedly on the point of throwing liim down, but 
he had a comb in his hair which in the struggle fell down into the 
fire below, and the stick-lac in the comb burnt with a very strong 
smell. This smell made the ghost cough and sneeze, cough and 
sneeze, till he could endure it no longer, when it rtJh. away, and left 
him. Had it not been for the smell of the stick-lac, the man would 
have lost his life, and by this incident we know that ghosts are afraid 
of the smell of stick-lac.’' 

The sight of a ghost may be obtained 
or part of one. 

“ Formerly,” say the Karens, there was a Burman killed by light- 
ning, and a Burman picked up a bit of his skull, and bringing it 
home put it in the ashes in the fireplace. In the night it became 
a man, came out of the ashes, and walked about the house, making a 
noise like the treading of a man, and the wife and children of the man 
were greatly afraid. In the morning it entered the ashes again, and 
became a hit of skull bone as before.” 

Some persons, we are told, breed ghosts. “ If a person goes and 
takes the skull of a corpse, it becomes a ghost, and the possessor can 
27 


b^ne possession of a skull, 
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use the ghost to kill any one with whom he is angry. In the day 
time, it is a skull, or a bit of a one ; but in the night, it is a man. 
None raise ghosts but wicked men and murderers.” 

Spirits of those who died hy violence. 

Another clasps of ghosts, with a distinctive name, are those who 
have died violent deaths ; who have been §hot, died by the sword, 
died by falls or drowning ; have been killed by elephants or devoured 
by tigers.” The Las of these people do not go to Hades, but remain 
on earth preying on the Las of men. Hence they are propitiated with 
offerings, to induce them to free the Las they may have seized. To 
the previous class of ghosts no offerings are made. 

Nearly related to the preceding are the ghosts of wicked men who 
have been unjust rulers, or who have suffered death at the hands of 
justice for their crimes. They are regarded as taking the forms of 
birds and beasts ; and when persons dream of elephants, horses, dogvS, 
vultures, Buvmaiis, or Burmese priests, they arc said to see these 
ghosts. Unaccountable sounds and sights in the jung^les arc also attri- 
buted to them. 

Varied offerings are made to these last classes of ghosts, of which 
the following is a specimen : — 

After food has been set out for an oblation, the sick is sprinkled 
with powdered charcoal, and the following prayer is made : — 

“ Here is property, receive the property, Talaing ghost, Burman 
ghost, horse ghost, elephant ghost, wild dog ghost, ftlis ghost, wood- 
pecker ghost, you call re re, ro ro at the foot of the paddy mortar, by 
the pile of chaff, at tlUhrootf^ at the place of drawing water. This 
person going to the bank, going to draw water, going to the new field, 
going to the old field, you have speared him, you have shot him, you 
have struck him, you have beat him, you have switched him, you have 
whipped him, you have beset him. Pluck out the head of your arrow, 
pluck out the blade of your spear, pot up the wound, heal the gash. 
Let him be cool as water; let him sleep and be comfortable.” 


Ghosts’ Dog. 


The wood-pecker is said to be the ghosts’ dog, and employed to 
hunt up game for them. 
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It is related iliat formerly two men travelling were overtaken by 
niglit in a 'mountain gorge, where they built up a little booth iu 
which to sleep. After dark, the wood-pecker screamed, and the men 
heard the ghosts saying to each other : ^ The dog barks.' • 

“ Thinking it was other men speaking, the travellers liallooed in 
reply, when the ghosts said : ^ The monkeys are leaping, let us shoot,’ 
and immediately the snap of a bow was heard. Instantly one of the 
men was seized with a severe fit of shivering ; and he went home iu 
the morning wid died." 

Hence the wood-pecker is a bird of omen, and when a Karen hears 
it sjream, he cries out : Wood-pecker, shun me afar off. Shun my 
house, shun my road, shun my way, shun my field, shun my garden, 
shun the roof of my house, shun my place, shun my stream, shun my 
brook, shun tlie place where I draw water. Shun me, ‘ keep afar off, 
go thine own way, thine own road." 

SrriirTs of Ancestors. 

The Karens suppose that their parents who have perfonned merito- 
rious acts go to a place of liaj:)piness above, which seems to correspond 
to the Deva heavens of the Buddhists. The existence of God the 
(‘riginal Creator of all things is quite ignored, and ho appears to have 
no place in it. It has its rulers and its subjects ; and one of the names 
applied to them is the Burmese designation of Indra, the king of the 
Deva heavens. 

These beings are supposed to preside over births and marriages, and 
to exercise a general watch care over their children on earth ; and jthe 
Karens make offerings to them, as their deifiifl ancestors. 

There are different classes of worshippers or sects, as they may be 
denominated, who make different khids of offerings. One set of wor- 
yhippers offers only rice and vegetables ; another offers fowls, another 
hogs, and another oxen or buffaloes. Those who sacrifice animals, 
sometimes offer all three as different rites, but those who offer rice 
and vegetables never offer sacrifices. 

These different rites are hereditary in different families of the same 
or of different tribes. Those whose ancestors offered bloodless offerings, 
offer bloodless offerings ; and those whose progenitors sacrificed ani- 
nials, sacrifice animals. 
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In the Tenasserini provinces, none are found who sacrifice oxen ir 
buffaloes. At Toungoo, T have not met with those that offer only rice 
and vegetables ; and among the lied Karens, the Bghai rite in which 
a hog alone fl sacrificed is unknown. 

There is much confusion in the minds of the Karens in relation to 
the character of the beings addressed, and contradictory statements are 
made by different tribes, and by different individuals of the same 
tribe, and much diversity j>re vails in the forms and prayers. 

Q''he following is a Sgau prayer, who^n offering a fowl : — 

Mothers and fathers, The-klu, I will offer you a great cock with 
a spur fit to stick a rice mortar upon. Take away sickness, take away 
disease, take away laziness, take away inefficiency, take away sleepi- 
nefis, take away drowsiness, take away inability to obtain, take away 
inability to make a living, take away unsuccessfulness, take away 
■want of success, take away debasedness, take away wretchedness, take 
away the whole.” 

The Bghai forms, given below, arc used when the sacrifice is a hog, 
but the Bghais do not seem to have any (h^finitc ideas of the Beings 
to whom the offerings are made; much less so than the Sgaus. They 
re(piire that the officiating priest shall be a woman, the oldest of the 
family. The husband has nothing to do in the matter ; the woman 
and her relatives are the only parlies concerned. If the husband is 
rich, he has to look to his own relatives to make the necessary offer- 
ings for him, in which he joins. A Bghai writes : 

The first thiug is to brew or distil spirits for three days. Then a 
litt]^ table is made with four bamboo posts. Leaves of a plant of the 
ginger tribe arc next rolled up in a sugar loaf form, and three joints 
of bamboos are cut off even. Spirits are then poured into these three 
bamboos, and the conical rolls of leaves with bamboo bottles of drink 
are all set upright on the table. Then a living liog is put on a fan- 
ning basket. 

‘‘ The head of the offering, or priest, is a woman, and she takes one of 
the conically rolled leaves, and, turning to the table, she prays to Yau, 
as if he were present there. She prays thus : 

O, Yau-peu, thoti dost now devour the whole family. VYe feed 
hee with old spirits, and a great hog. jpeal us, watch over us, de- 
fend us, When we fall, raise us up when we slip down, set us up 
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a^in. Make ns strong, make us vigorous ; all of us. When we fall 
on the wood, hew it through ; when we fall into the coffin, split it 
open, \i. e. raise us up from the point of death]. Establish us, make 
us immoveable. ^ Let not plots, let not devices agaiiiM us succeed. 
Let us have large crops, let us have good paddy. Let us have little 
grass, let us have few weeds. Let our labour be light, let us cat 
whatever wo want. Let us succeed in our works ; let us cat with 
little work. Let the effects of our labours increase, let our produce 
swell up, like rice in boiling. Let us ascend to the tops of the moun- 
tains, let us descend to the dejdhs of the valleys. Let us spear hogs, 
let us seize captives. Let us purchase kyee-zeevS, let us dig out the 
pangolin, [f. e. let us accorajdish difficult things]. In tlie water, let 
us be great rocks ; on land, let us be large wood-oil trees. Let not the 
tiger seize us, let not the tiger kill us. When the tiger would leap on. 
us, may he growl ; when man would seize us, may he cough. A¥hen 
tigers would leap on us, may they wait for each other ; when men 
would seize us, may they feel abashed. Let us devour a stream to its 
source, let us eat a creek to its moutli, [/. e. get possession of the 
whole valley]. Let us eat up the rock to atoms, lot us eat the sand 
to dust, ['/. c. overcome every difficulty].’’ 

The priestess next lays lier left hand on the nock of the hog, and 
with lior right, she grasps the hand of the oldest person in the com- 
pany, and shaking it slowly up and down, she repeats the above 
prayer. In this way, sbe goes round the whole company from the 
oldest to tlje youngest, repeating the prayer with eacli. 

The hog is killed next, but it is not killed with a knife or spear ; 
but a sharpened bambOo is forced into it on the right side, under the 
fore leg. When the bristles have been singed off, a part of the flesh 
is cooked with rice flour in a chatty, and a part in joints of bamboo ; 
but the head is hung up whole on the posts of the table. 

When the rice and meat is spread out, the priestess sluikes hands 
again with each one, and prays as before. She then tastes the food, 
and after her the others taste it in succession, from the oldest to the 
youngest. 

This done, they rise up, and the priestess tastes the spirits ; and, a« 
before, all the rest follo\i#ier example according to seniority. After 
this they all return to the food again. 
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At evening, tlie fitoinach of tlie hog is roasted, and all taste of it, iix 
the maimer described above. 

Next morning at dawn, they take the posts of the table, and throw- 
ing them away endwise, as they would throw a javelin, into the earth 
without the village, they say : “ Now it is done, it is finished. Gro 
thy way, return to thy place.'’ 

After it is light, they cook tlie head of the hog, and cat it with any 
meat that may be left. On that day the people do not go away from 
the house. ^ 

Witches and Wizards. 

Next in order to the spirits of the departed dead, in Karen mytho- 
logy are their witches and wizards ; but witches, among the Karens, 
are not persons who have made a compact with Satan, as European 
believers in witchcraft suppose, but persons possessed with a demon 
w’hich they call Na, and the Ked Karens Ne. Tlie name does not 
correspond to the Burmese Naf^ as some have thought, which denotes 
an entirely different being, but is C(jui valent to the Burmese Sn7}(j. 

According to one mytli, tlie Na is an animal that God commanded 
man to eat at the beginning, with other animals, but neglecting to do 
so, it became invisible and now cats bini. 

According to another legend, it is a human stomach ; those possessed 
of Nas having stomaclis, wdiilc others are destitute of that oigan. 
One stoTW^ re])roseiits a Avoman, Avho had incontinently inanhid a man 
possessed of a Nil, as saying : “I saw his stomach under his huger 
nail, but thought it Avas an insect.” 

One man, Avith a Na, Avas obserA^ed when asleep to be without a 
head, and to eat and breathe from the top of his neck. These are 
headless demons in the Hindoo mythology. 

A person possessed of a Na is said to devour people, but it is the 
La, or vital principle that it dcAmnrs, not tlie body. When it eats tlie 
eyes of another, the eyes remain, but they are blind ; the matter is 
left, but the life has gone. 

Sometimes the stomach is represented as going about devouring 
men, but more often the act is attributed to the person. One possess- 
ed by a N&. sees men as beasts, and their ey^j^ fruit. 

In one story, a* young man had married a woman with a Na, and 
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sBon after marriage, slie was sci^^ed with an intense longing for glitter- 
ing fruit.” He brouglit her all the fruits he could find, but none 
were of the right kind ; and she sent him off to her mother, who 
lived in another village to ask her for some. Her mother said she 
knew what her daughter w^anted, and told her son-in-law to go and 
visit the neighbours till she procured some for Ler. Tlie old woman 
then went to pounding rice in a mortar before the house, when the 
children, who were playing around, came up, peered doAvn into the 
mortar and said : Grandmother, what arc yon pounding heie ?” and 
as each one looked down into the mortar, an eye dropped in, and the 
children were suddenly struck blind. After she had thus (ditained a 
sufticient quantity, she gathered them up, put tlnun into a hollow 
bamboo, and sent them to her daughter by her son-in-law, with the 
charge that he should not unstopper it and look in ])y the way. Ho 
did, however, when half way home, pull out the cork and look in, 
when he saw the cye.s rolling about, and some of them jumped out, 
of the bamboo ; and the eyes of the children that i^aped were 
restored to sight again. Those tliat remained he carried to his wdre, 
wlio devoured them with great relish. 

Human beings often appear to a person possessed of a Na as rats, 
and are devoured as such. In one story a man is represented as 
going to the field, followed by bis cliild, and on reaching the foot of a 
large tree, the power of the Na came n})on him and he de’v^oured his 
little boy, thinking him to be a rat. He then returiKMl to his house, 
and brouglit l)ack with liiin lus other cliild, which he devoured in the 
same place that ho had eaten u]) its brotlier. Ho next wvnt and 
brought the mother to the scene of lus former barbarities, but left her 
there a little while to look for a club to kill her. In the interval, a 
lizard in the tree that had witnessed the death of the children, told 
her what had occurred, and drew her up the tree out of her husbamrs 
reacli. When he returned, and could not get at liis wife, lie was so 
enraged that he began to devour his own llcsh, and eat up his arms 
and legs close to the body. 

A person possessed of a Na has the power to take the form of 
another. In one story, an old man asks his nephew in the morning, 
why he came and shampoi(cd him so severely during the night. The 
nephew declared he had not been near him, and gave his uncle a sword 
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to smite the visitor if he came again. The next night, the supposed 
nephew was at the old man’s bedside again, and his uncle looked at 
him from head to foot, and he seemed to be his nephew so accurately 
in every part, that he could not use the sword against * him. In the 
morning the nephew called, and asked if he had cut down his visitor. 
“No,” he replied, “ he was from one end to the otlier so exactly like 
thee, that I did not dare to strike him.” The young man sharpened 
up his sword and made-his uncle promise to cut down the man when 
he came again witliout hesitation, b^his he did, and struck off his 
head at a single blow, when he immediately disappeared. Next 
morning it was reported that a man had died in the village during 
the night, and when the nephew went to look at the body, behold it 
was headless j “so ho then knew that a Na had attempted to devour 
hk uncle.” 

The interchange of persons is sometimes represented as a change 
of skins. It is related that — 

“ Anciei|JJ^ there was a woman j^osscssed of a Na whose name was 
Po-kla, and she was as black as a crow. She would exchange skins 
with other people ; and when she met wdth a woman with a white 
skin, she would put on the white skin and clothe its owner with lier 
own black skin.” 

In one story she is said to be the black slave of a young man of 
property that went abroad and brought home a handsome white wife. 
Soon after his return, Po-kla succeeded in exchanging skins with her 
mistress, and took her place as her master’s wife, without her master 
suspecting the change. The mistress was now beaten and cruelly 
used by her former slave. 

At the time of early paddy, she was sent into the field to drive 
away the birds ; when all the doves and little birds came around her 
daily. She charged the birds not to eat the paddy, and she had no 
occasion to run after tliem, for they remained with her in the booth all 
day long. She ordered the dove to go and bring her fragrant oil 
from her grandmother’s house ; but when the dove reached there, she 
broke her wings, and for a long time she was unable to return. So 
soon, however, as the wings healed, she picked up the bamboo joint, 
which contained the fragrant oil, unobserved, and flew away with it 
to her mistress. Her mistress anointed herself with the oil, and be- 
came herself again, and even more beautiful. ^ 
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*She then weTit and told lier husband that she was his true wife and 
the other woman his slave, as he might know by looking at her tongue, 
which he would find to be black. It was found difficult, however, to 
obtain a sight of, her tongue, for she was aware of the consequences. 
All attempts to make her laugh failed, but they struck lier suddenly, 
when she screamed and exposed her tongue, which was seen a jet black. 
Her master then slew her wdth the sword. 

Then he wished to live wdth his true wife again, but she said he 
had defiled himself by his connection wdth the black slave, and she 
would have nothing to do with him, till he had steeped himself in 
water seven days and seven nights. He agreed to do the prescribed 
penance ; but after he had been in the w'ater one day and one night, 
he was almost dead with cold, and could scarcely speak, so his wife 
had compassion on him, took him out of the water, warmed him by 
the fire, and lived with him happily ever afterwards. 

The sensation in sleep, called night mare,” is produced, the 
Karens say, by a Na being seated on the region of the sfomach ; an 
idea very analogous to that received anciently in Europe of its origin. 

Such an evil influence is supposed to emanate from persons possessed 
of Nas, that their praise is deemed injurious to the person or thing 
possessed. If one looks on a piece of grain and says : “ This is a 
very fine field the grain withers, and becomes sickly. If he says 
to a parent : You have nice children the children become sick 
and perhaps die. 

Hence it is not always safe to praise the Karens or their possessions ; 
for if any accident happens to them subsequently, there is great 
danger that the person who praised them will he reputed a Na. 

The belief in the existence of these Nas is still very strong, and 
the persons who possess them are deemed worthy of death. 

A few years ago, two young men appeared before a Karen Goung- 
khyruk in Mergui with a charge against a man of having a Na. The 
magistrate’s reply was of such a character, that they immediately went 
and killed the man in open day. * 

Lords. 

In Karen mythology, every natural object has its lord or god in 
the signification of its possessor or presiding spirit. There is not only 
28 



212 Beligion &c. among the Kartns. [No. 4, 

H lord of the earth, but there is also a lord to every country and 
land and district. 

Lord of the Earth. 

The lord of the earth appears to be confounded with the king of 
Hades, and clearly comes from the Hindu pantheon, but probably 
through the Buddhists. The Sgaus furnish the following account of 
him 1 — \ 

“ The lord of the earth existed at the creation of the world, and 
the elders say, he rules over the whole world. If we go to a distant 
region, and swear or use foul language, he makes the tigers devour 
US, or the serpents bite us, or brings sickness upon us. Hence, if we 
go to aliother district, or into the jungle, we are afraid to speak 
unadvis^ly^ or to use bad language. We fear the lord of the earth 
will hate us. Therefore before we eat, we offer him a little of our 
food, and pray : ‘ Lord of the earth, eat first and preserve us, 0 lord 

“ If wo transgress in our language, while in a distant land, the 
lord of the earth will kill us before dark ; but if we are in our own 
country, and are guilty of swearing or using indecent words, w'e make 
him an offering and pray : ‘We are dark ignorant people. Whatever 
transgressions we may have been guilty of in our words by sW'Oariiig 
or obscenily, do not, 0 lord, set against us. We will make offerings 
to thee annually, every year. If we do not die, your loi'dship shall 
eat of our food continually and of our children’s food, generation on 
generation.’ ” 

The spirits which are denied* admittance into Hades and are con- 
demned to become evil spirits on eartb, are regarded as the servants 
of the god of the earth, and employed to execute his orders. 

Among the Sgaus in the south, an annual festival, usually in 
January, is observed, for making offerings to this god and his followers. 

The Bghais observe a similar custom, but it is varied a little. 
Once in three years is the usual period for its performance ; but in 
calamitous times once in two years, while a succession of good crops 
and general prosperity will delay it to four or five years. The Bghai 
festival is held, when the paddy is well up, about the month of July. 

As the rite has been described to me, the first thing done is to 
take a hog to a central position in the village lands, and placing it 



m 


i865.] liellgion d:c, among the Karens, 

nilfder a Eugenia tree, there erect a booth. The Eugenia is chosen 
because regarded as a more holy tree than any other. The booth is 
for the four heads of the sacrifice/’ or priests, and eldprs to occupy. 

When the booth is built, every man cuts three bamboos, one long 
one to represent a post in his barn, and two short ones which he ties 
to the long one, to represent the height to which he wishes his crop 
of paddy to reach when it is gathered into his barn. Then he makes 
in miniature, a paddy bin, a long pen, a hen coop, a trap, and a 
snare. 

When these preparatory measures have been taken, one of the 
heads of the sacrifice calls the people together, and all the men 
avsaemble about the booth. The most wealthy elders sit together with 
“ the heads of the sacrifice” in the booth, hut the young people and 
the poor stay witlioiit. No wmmeii are allowed to be presient. 

The ceremonies are introduced by the head of the sacrifice” taking 
a small branch of the Eugenia tree in liis hand, when all present 
imitate him and take a leafy sprig of the tree. The leader lilts his 
clasped hands to heaven with the sprig between them, and prays ; 
when all follow his example, each asking in his prayers for whatever 
he most desires. 

After the prayers, the head of the sacrifice rises up, and taking a 
spear, spears the hog to death. So soon as the blood be^^s to flow, 
all tlie people jump up, and each one seizes his bamboo which had 
been set against the tree, and calls out with a loud voice : “ May my 
barn be filled with paddy as high as my bamboo !” Some cry out, 

I have caught many rats in my trap and others ; “1 have snared 
many wild fowls in my snare.” Some dance with shields that they 
have prepared for the purpose, £y^d others beat drums, and blow" pipes. 

They next take the hog to the village, and every man, young and 
old who is able, kills a fowl ; and after they have cooked the hog and 
fowls, and prepared the food and drink properly, they carry the whole 
to the booth. There they place the food on a raised platform pre- 
pared for the purpose, and taking again sprigs of the Eugenia tree 
between their clasped hands, they all pray, saying : 

“ Lord of the seven heavens and seven earths, lord of the water, 
lord of the land, Thie-kho-mu-kha, all of you, eat our property, eat 
our pork, eat our fowls, make our paddy good, oiii rice good, make 
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our daughters handsome, our sons skilful ; give us food, give us drink, 
give us to become governors, give us to become elders ; enable us to 
buy kyee-zees, to spear with fatal effect; make our names famous, 
heard above and below ; make us joyous and happy with our wives 
and children.” 

After praying, they rise up and dance again. When the dancing is 
done, they set the food in order in the booth, to remain there all night, 
as not a bit of it is to be eaten before tln^ next day, and then return 
to their houses, dancing all the way home. The remainder of the 
day is spent in their houses, drinking, dancing, and beating kyee-zees 
and gongs. 

The next morning they all repair again to the foot of the Eugenia 
tree, when the heads of the sacrifice and the elders commence eating 
the food aiK^ drinking the spirits that have been prepared and placed 
in the booth. All are allowed to partake that choose, but the food is 
considered holy, and none but the holy, clean, and upright persons are 
considered as pi'oper persons to partake of it. The question of fitness 
is left, however, for every one to decide for himself. If a man feels 
persuaded in his own mind that ho is guilty of no transgression, but 
is upright and holy, he goes forward and partakes of the food ; but if 
his conscience reproves him for some wrong deed or word, he joins 
the throi^ outside the booth and occupies the time with others in 
dancing. Nor is unfitiiess to partake of this holy food confined to 
immoral acts. There are certain ceremonial uncleanuesscs which are 
regarded as unfitting a man to partake. For iiistaiioc, if a man’s wife 
is pregnant, he is deemed unclean, and unfitted to cat of this holy 
food. 

After the feast is finished, the coni|jany returns to the village, danc- 
ing all the way as before ; and on arriving at the houses, one or two 
of the heads of the sacrifice,” go to the brook and draw two bamboos 
of water for every family in the village. After the water has been 
drawn, the heads of the sacrifice” call all the members of each 
family to the hall or verandah ; men, women, and children, and then 
he sprinkles or throws the water from one bamboo upon them. 
Those who get wet are said to be free from evil, because the water is 

holy water.” One bamboo full remains in the house till next morn- 
ing, when the owners go to the fields, and sprinkle it on their growing 
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patdy ; and tliey say, because it is “ lioly water,” the paddy being 
wet by it will be good and abundant. 

In all these cerenaonies women are carefully excluded, except in 
participating of the “ holy water.” 

TJie four elders that are called “ the heads of the sacrifice” or priests, 
have special names or titles given them to distinguish their office. 

The first is called Deu-sai, i. e. Lord of the village. 

„ second „ ,, Pghai-sen, „ The Messenger. 

„ third „ „ Ywa-san, „ Keeper of the village. 

,, fourth ,, ,, 8a-kai, „ Signification uncertain. 

Tliese offices are strictly hereditary. The fathers of the present 
occupants held them, and their places, when they die, will be held by 
their sons. 

When the jiriests officiate, they have embroidered tunics given them 
by the people. Sometimes they are embroidered with silk, and often 
with red silk, and are made longer than ordinary garments. The 
people give them also ear knobs and beads, and think that it is very 
meritorious to do so. 

Some villages offer a cow or bullock instead of a hog, and one of 
the Mopaha villages near Toungoo were always in the habit of seek- 
ing a black bullock for sacrifice. Their desire was for one perfectly 
black, without a single white or red hair on it ; and for such an 
animal they would give almost any price. 


Goddess oe the IIakvest. 


Another distinguished character is an old woman called grandmotlier 
Bie-yau, who presides over the paddy. She seems, from the account 
given of her first appearance, to have been originally a serpent, and is 
now a widow. 

It is said, that in former times, a certain person cultivated paddy, 
and grandmother Bie-yau with her husband took the form of two 
pythons and wound iheinselves around IukS pile of paddy, when the 
paddy increased enormously. The owner of the paddy ignorantly 
killed the male snake and the female ran away, hut she cursed Iiim 
saying ; ‘We came in compassion and helped thee with so much 
paddy, and thou hast killed us I May thy three barns of paddy last 
only three months V His paddy was done in three months, and the 
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owner had to borrow money to buy more, that he might live ; and4ie 
finally became a slave.’’ 

Offerings are made to her in a little house built in the paddy field 
for her residence, in*" which two strings are put for her to bind the Lh 
of any person that may enter the field. The following prayer accom- 
panies the offerings : — 

“ Grandmother, thou guardcst my field, thou watchest over my 
plantation. Look out for men entening ; look sharp for people 
coming in. If they come, bind them with this string, tie them with 
this rope, do not let them go. If they will pay fines of money, do not 
let them go ; if they will pay fines of silver, do not let them go ; but 
if they will pay fines in piles of padd}^, barns of paddy, dismiss them. 
Eat, grandmother, guard my field, watch over my plantation. Pour 
down thy children’s rice and paddy, grandmother, or thy children’s 
fields will come to nought, sw*eep it off with thy hand, bring it down 
continually.” 

At the threshing out of the paddy another form of prayer is used 
as below. 

Shake thyself, grandmother, shake thyself. Let the paddy ascend 
till it equals a liill, equals a mountain ; ascend as high as Mount Than- 
thie, as high as Mount Pshan-ghau ; ascend and become a conspicuous 
object, ascend and become a distinguished object ; ascend and look at 
the sun ; ascend and look at the moon ; ascend and look at the 
heavens, ascend and look below the earth. Let my paddy pile, grand- 
mother, be as large as a mountain. Shake thyself, grandmother, shake 
thyself.” 

Goddess of Fortune. 

There is a divine female who dwells on the summit of Than-thie, 
the highest mountain known in Burmah, wfio spends all her time in 
blessing and cursing. The elders said : If she curses the leaves that 
they may fall, they fall ; if she blessqs the young leaves, they sprout 
If she curses the trees to die, they die ; if shiUblesses them to live, 
they live. Every thing, the elders say, takes place according to her 
imprecations.” 

When the long-armed apes are heard screaming at night, it is said 
they scream on account of having heard the imprecations of the goddess 
Tk-la, the name given to this lady. The apes on Than-thie, at the 
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softth-eaBt corner of Toungoo, hear her words and cry, and the lan- 
guage is taken up by all the other apes within hearing, and is thus 
passed on from one to another throughout the whole land* 

Thtjndeii and Lightning. 

The thunderbolt is regarded as a living being. It has been seen 
and described by the ciders as tearing up trees in the form of a hogy 
and about the same size, but with bat-like wings. When it utters its 
voice, it thunders, and when it flaps its wings, fire is produced, and it 
liglitens. 

When it lightens in the evening near the horizon, and no sound is 
heard, it is said that the young thunderbolts are flapping their wings, 
but they are not old enough to make a noise so as to be heard far. 

Kainbow. 

The Rainbow is deemed to be a spirit or demon, but the people 
are not united in regard to its true character. Some say it is a woman 
who died in prc^gnancy ; others, that it is a demon which devours the 
spirits of human beings, and then they appear to die by accidental or 
violent deaths ; and other theories arc propounded. 

“ The Rainbow can devour men,’’ says one. “ When it devours a 
person, he dies a sudden or violent death. All persons that die badly, 
by falls, by drowning, or by wild beasts, die because the Rainbow 
has devoured their ka-la, or spirit. On devouring persons it becomes 
thirsty, and comes down to drink, when it is seen in the sky drinking 
water. 

« 

“ Therefore when people see the Rainbow, they say : ‘ The Rain- 
bow has come to drink water. Look out, som^ one or another will 
die violently by an evil d«ith.” If children are playing, their parents 
will say to them : ^ The Rainbow has come down to drink. Play no 
more, lest some accident should happen to you.’ And aftelUhe Rain- 
bow has been seen, i||ji.nv fatal accident happens to any one, it is said 
the Rainbow has devoured him. 

Naiads. 

The waters are inhabited by beings whose proper form is that of 
dragons, but that occasionally appear as men, and who take wives of 
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the children of men. Unlike the Naiads of classic antiquity, tfiey 
never take' the forms of females, but always appear as men. ^ 

One girl, who had been deceived and had taken an inhabitant of the 
water for her husband, was told that she might ascertain his true cha- 
racter by watching him privately when he bathed. She did so, and 
saw him. in the water change to a monster dragon, with a crest as 
large as seven wide mats. He threw up the waters to the heavens, 
which descended in heavy rain. } 

A water spirit called Man-Jau-lcwie figures largely in the Karen 
myths. A girl is represented as having formed an acquaintance with 
this personage, and as holding clandestine meetings with him, wlien 
she went down to the stream to draw water. Standing on the bank 
she sung : 

“ Mau-lau-kwie, come, let us bathe together. 

Mau-lau-kwie, come, let us wash our faces together. 

Mau-lau-kwie, come with beads and rings ; 

Come, come, as tliou art wont.’^ 

Mau-lau-kwie came, and they washed their faces together, and 
combed their heads together.’’ 

This occurred frequently, and the girl’s parents wondered at her 
long absence, when she went to draw water ; so they sent the younger 
children to see, and they came back with the report that their sister 
had a meeting with Mau-lau-kwie. Her father then sent her off to 
help her grandmother, and in the interval he went down to the water 
and called Mau-lau-kwie, as his daughter had done. He came at the 
call, when his father-in-law cut off his, head with a sword, and split 
open his head with an axe. • 

When the girl returned from her grandmother’s, she went down to 
the banks of the stream, and called her lo^r as usual ; but instead- of 
Mau-lau-kwie, there came a long procession of tadpoles, crabs, cray- 
fish, shrimps, prawn, fish and crocodiles. She asked : “ What does 
all this mean ? Where are you going ? ♦ 

“ A crocodile replied ; ‘ Mistress, we are going to weep at the fu- 
neral of Mau-lau-kwie, 

His father-in-law cut off his head, 

Split open his skull ; 

Mau-lau-kwie is dead, is dead.” 

“ She answered : ^ I will go with you.’ 
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4^ The crocodile said : ^ Thou canst not go ; ’ hut she replied : ‘ I 
will go/ • 

“®The crocodile then said : * If thou wilt go with me, prepare seven 
cakes of bread, seven chatties of steamed rice, seven hams, and seven 
white cloths.’ She* made the requisite preparations, and started off with 
the crocodile. The crocodile said to her : ^ Wlicn I wriggle my body 
about, throw down a cake, a chatty of steamed rice, and a ham.’ She 
went along, and fed the crocodile as he directed ; and they reached the 
body of Mau-laii-kwie, where she wept and sung : 

‘ There is no one to build the house. 

There is no one to build the dwelling ; 

The flying squirrel’s wings are split unequal. 

Would that'I had died with my husband.’ 

At this juncture Mau-lau-kwie rose to life again ; and, on uttering 
a word, the tortoise said Yd-lau ; when Mau-lau-kwie, exhausted, fell 
down, and hit against the breast of the tortoise. 

Again they wept for Mau-lau-kwie, and when his wife sung, again 
he rose to life, and spoke a word ; but the flying squirrel said Ya-lau, 
and Mau-lau-kwie fell against the flying squirrel, and tore his wings 
unevenly. Again they wept, and again his wife sung, and Mau-lau- 
kwie rose to life again ; and now to die no more. 

After Mau-lau-kwie’s wife had born a child, the family went to 
visit her parents ; and one day she went out to visit the neighbours, 
and left the child in charge of its grandmother ; saying to her : 

Mother, if the babe awakes, do not bathe it in the brass bason.” 

After the mother had gone out, the child awoke, and its grand- 
mother put it into the brass bason to bathe it, when it turned into a 
little yellow-tailed carp. The old woman broiled it, and when Ijcr 
daughter returned, told J||r what had happened, and what she had 
done. The mother took the fish, went down to the stream, and- throw 
it into the water. Her sister followed to weep with her foU the loss 
of the child, but th|^ mother ran down the bank on the crooks of the 
gigantic bean creeper, and she did not dare to follow, but stood weep- 
ing at the top of the steep bank. Her father came and asked her, 
what she was crying for ; and on hearing, he cut off the vine in anger 
and it fell down into his son-in-law’s great hall and filled it up. 

29 
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His daughter called out : “ Father, thou hast given me up new. 
Thou hast cut off the gigantic crecpe», and I can no more visit thee.” 
Her father heard these words, and he also heard his grandchild. * 

I visited grgndm other, I visited grandmother ; grandmother gave 
me an egg to eat : I visited grandfather, visited grandfather ; grand- 
father gave me a fowl to cat.” 

He heard the voice of his daughter and the voice of his grandchild, 
and he dived down into the water tii^pe after time all day, hut found 
nothing, and returned home at eve sorrowing. 

Diiyads and Oreades. 

The elders relate that Mount Kie-ku, in the Bghai country, 
and the pcepul Tha-ka-u beyond the seas engaged in war. 

It arose on this wise. The peepul had a daughter whose name was 
Bn-ban, and the mountain had a son whose name was Phai-thau-o ; 
and the two were married. After the marriage, she came and lived 
with her husband’s family. 

She was possessed of miraculous powers, and did not pound paddy. 
She would take a single kernel of rice, and split it in two, and then 
throw one half into the rice bin when it was filled with rice immedi- 
ately, and the other half she threw into the rice chatty which became 
filled with rice in the same manner. 

Her neighbours were envious, and mount 33ai-tha-lu seized her, and 
gave her to mount Po-phau ; and mount Po-phau gave her to mount 
Dc-pha-ho ; and mount De-pha-ho put her in the stocks, which still 
remain. There she sat, and wept, and blew her nose ; and the marks 
of her finger nails, where she wiped her hand on the rocks, are yet 
visible. 

The peepul, Tha-ka-u, became very a|p^y with mount Kie-ku on 
account of treatment his daughter had received, and made war with 
him. 

The peepul being in the sea, made the crocodiles his soldiers, and 
mount Kie-ku ’s soldiers were thunderbolts. When th^ fought, the 
peepul made the waters rise, and soften the earth, and the crocodiles 
thrust their tails into the ground, so that the sides of the mountains 
slipped down. At each land slide, they would say : There dies an 
officer.” 
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•When mount Kie-ku attacked, he made it so hot that the sea was 
dried up, and the crocodiles could not live in it ; and he threw his 
thunderbolts afc the peepul, and when a branch was struck off, they 
said : There dies an officer.” ^ 

The peepul came and fought the mountain several aays, but getting 
the worst of it, he said ; “ I will retreat.” In his retreat Phai-thau-o, 
his daughter’s husband, intercepted his path, and hid himself in a 
gorge by the way, watching for his father-in-law to come along. He 
had a sword, and a gold comb that shone like the sun, and to keep 
himself from being seen, he put his comb under his foot and trod on 
it. There he stood in the interstice of two rocks, and when one of 
the peepul’s officers came along, be smote him with bis sword and 
killed him ; and so on, one after another, till he had nearly killed off 
the whole. There was only one left. He said to himself : They are 
all ended, and took up his comb, and put it in his hair again, wliicli 
made him visible. 

The remaining officer said, as he came along : “A great many 
people have gone before, and yet the sound of horse or elephant is not 
heard ; ” and starting on, he saw Phai-tliau-o, whom he cut down and 
killed with his sword. 

Until this day, people say the matter is not finished. They have 
a saying : Mau-ldie’s contention is not settle<l : Man’s contention is 
not settled.” 

* Bhownibs. 

Now and then, we find a good natured spirit appearing in Karen 
stories that comes for some one’s beuetit. Here is a specimen : 

“ The elders say that there was once a poor or]>han boy, that owned 
nothing but a dog wit^even tails. On one occasion, he noticed hia 
dog go and bark on a biUpjk in the field near his house ; but when he 
went there, he found nothing, So he came away. Still the dog remain- 
ed barking, and he went again and dug into the hillock, when he 
found a cavity with an egg in it. Ho took th» egg, intending to eat 
it, put it in # basket, and went to work in his field. During his 
absence, the spirit in the egg cooked the poor youth’s rice and 
curry for him •, and when he came home, he found his meal ready 
prepared for him, but he was afraid to eat it, and he went to 
the neighbours to inquire if they could explain the matter. They 
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replied to him roughly : ‘ Thou art an orphan, thy house is nasty aM 
dirty, who dost thou think would go up into it ? ’ He returned to 
his house, and being very hungry, he said to himself : ^ If I die, I die, 

I will eat.’ ate, and nothing happened to him. 

The same tnSg occurred next day. His food was cooked and ready 
for him on returning from his labour. The following day, he deter- 
mined to watch ; so after going away, he returned cautiously, and he 
saw a young woman come out of the bajsket. She went to the brook 
and brought water, and then cooked the rice. He showed himself to 
her, and she no more took the form of an egg, but became his wife. 
She said to him : ‘ My name is Miss Egg, but never speak my name. 
If thou dost, I shall disappear, and thou wilt see me no more.’ 

People frequently asked him for his wife’s name, but he never told, 
till they induced him to drink arrack to intoxication. Then he reveal- 
ed her name. When he came to himself his wife was gone, and he 
wept bit^^ly. 

His dog said to him : ‘ Master, don’t cry.’ We will go to where 
Mistress is.’ He answered : ‘ If we go, shall we find her ? ’ The dog 
said : ^ Follow me.’ So away they went together, till they reached the 
banks of the Sal wen, when the dog said : ‘ I will swim across. Take 
fast hold of my tail, and on reaching the other side, do not say : ^ Good.’ 
If thou dost, my tail will drop off.’ He failed, however, to do as ho 
was commanded, and on getting on shore he exclaimed : ‘ Good 1’ 
when one of the dog’s tails dropped off. 

“ They kept on their way, till they reached another large river, where 
the same scene was enacted ; and so on, tilbihoy had crossed seven 
large rivers and all the dog’s seven tails had dropped off. On losing 
the last, the dog said to his master : ‘ I and there are many 

cross-roads on the way. If master goes o% let him take my body 
with him. On reaching the first crossings, cut off my head, and try 
on which road the blood drops. Follow the road on which my blood 
drops ; and on comit^l to a multitude of houses, try the foot of the 
steps of each house till my blood drops down on one. Jlie house i# 
which my Mistress lives, is the one on which my blood drops upon 
the steps.’ The dog ceased speaking, and immediately expired. This 
time the man followed his dog’s .directions, and found his wife.” 
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Fetictsm. 

The Karens, in some of their ohservances, come very near to the 
worship of “ stocks and stones.” Many keep stoi||s in their houses 
that they suppose possess miraculous powers, and which seem to re- 
present the household gods of the ancients. 

A Bghai writes : 

The elders say : Some stones are possessed of superhuman powers, 
and if we possess them, we shall succeed in our undertakings, and 
ohtaiu a sufficiency of food. If we possess but a little, that little will 
not be expended by using, but will always be enough to supply our 
Avants. 

“ Some stones are called paddy stones, because those who possess 
them, obtain good crops of paddy. Some stones are said to make us 
invulnerable ; so that when javelins are thrown at us, spears thrust 
against us, or blows aimed at us with swords, we shall noi>^ hit ; or 
if hit, they will not enter our flesh, 

“ These stones crave blood. If we do not give them blood to eat, 
they Avill sometimes eat us. So people kill hogs and fowls, and then 
pour the blood into a vessel, and put the stones into the blood. 

“ If ' the stones are thrown away, after a considerable time, they 
will be sometimes found to have come back again to their old accus- 
tomed places. 

“ In a village of thirty families, perhaps ten will have these stones; 
'but in some villages nearly every family will have them. They are 
sometimes bought atH sold, and those that arc reputed good ones, 
will sell at from thirty to fifty rupees. Some that have been in a 
family a long time, owners dare not sell. If a stone is sold at 
less than its real value, or is stolen, it Avill return to its former owner. 

‘‘We have heard that the inhabitants of the village of Deu-mu-kha 
had a number of stones, the principal one of wffiich they called 
Lw;ai. No one dared to touch or even look b Jfciese stones, excepting 
officiating priests in the sacrifices to the lord of the earth. They 
had charge of the stones, and were called their lords or masters ; and 
when a black bullock was sacrificed to the lord of the earth, a fowl 
was sacrificed to these stones in the same place. 

“ It is said that the Burmese on one occasion made an attack on 
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this village and earned away all their stones ; but afterwards all ttee 
stones came back to their old places. 

When the teacher arrived, they carried away all their stones into 
the jungle, and built a chapel, and said ; ^ If the stones come back, we 
will hot worship God, but if they do not come back, as formerly, we 
will worship God.’ The stones have never returned, so the people 
worship God to this day. The inhabitants of that village stand in 
groat fear of stones, more than ordinarjt. 

“We have also heard that the Pakus have stones, like a man’s fist, 
and when they have any hatred against any one, they will strike the 
impressions of his foot on the ground with one of these stones, and 
the man dies.” 

I have seen many of their stones, but there is nothing remarkable 
in them, and they possess nothing in common^ They are most usually 
bits of YOj^ crystal, or jasper, or some variety of chalcedony, but 
never of value, or in any way curious. Occasionally they are mere 
lumps of stratified rock, remarkable for nothing but the numerous 
thin lines of strata displayed on their edges. 

Tlie possession of one of these miraculous stones had much to do 
in dividing the lied Karens into two tribes, eastern and western, as 
they are now found. The story has been related to me thus ; “ There 
was a Sgau called Shapau, who possessed an exceedingly good stone. 
He set himself up as a kind of political teacher, and travelled about 
from village to village among the Sgans and Pakus. They said to 
him, ‘ We cannot receive thee. If we receive thee, should the king * 
at Ava hear of it, the Burmans will kill us all.’^" 

“ As he could not succeed among his own countrymen, he took his 
wife and wife’s sister, , and went away to t]^^ Red Karens. They 
received him and built him a house, and it was not long before he 
began to work miracles with his stone. The stone was remarkable, 
it is said, for having the power to change its colour. It could change 
from black to yellow white at pleasure. The result was that all 
the Bed Karens believed in him. They believed in him so fully that v 
they were discussing the question of making him king. 

“ At this juncture, a son of the king of Ava rebelled against his 
father, but his father overcame him and he fled to Toungoo. He did 
not dare to remain long there, however, for fear of his father, so he 
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'vient into the Red Karen country, where he met with Shapau, and 
married his wife’s sister. In the- end, the Burman succeeded in 
establishing himself in the eastern part of Karenee, killed his brother- 
in-law Shapau, stole his stpnc, and became king or chief of all the 
eastern part of tlic Red Karen country, where his descendants rule to 
this day.” 

Magic. 

Karens believe in the magical properties of things, as illustrated in 
the following story : — 

The Magic Ring. 

The Elders say, there was an orphan child brought up by his 
grandmother, who was so lazy that he would not open the skins of the 
wiki plantains when he wanted to eat them, but made his grandmo- 
ther do it for him. lie would do nothing but ])lay, so he got the 
name of Mr. Laziness. 

“ Ilis grandmother, finding a trading boat going dowrH|fche river, 
persuaded the boatmen to take him along. When on board, he 
would not do anything. If the boatmen gave him food, ho ate ; if tlioy 
gave him none, he fasted. They found liiin’good for notliing but to 
watch th(iir boat when they left it ; and for this they gave him an 
occasional two annas or a quarter of a rupee. 

One morning, when all the men had gone up into the town, and 
he was left alone in the boat, he heard that one of the citizens was 
about to kill a cat, and he asked permission to buy it, and it was sold 
to him. 

‘‘ Again, about noon, he heard that another one wiis going to kill 
a rat, that had done some mischief, and he bought off that also for 
three pice. 

“ Towards evening, several of the citizens came along with a crocodile, 
that they had just taken, and were about to kill, for having devoured 
several men. This, with a dog, he bought for a quarter of a rupee. 
He put the crocodile into the boat, when itj||)oke and said to him : 

‘ Master, thou hast had mercy on me and bought me, and I shall not 
die. The reason I devour men is, that there is a gold ring in my 
head. The ring is under the flesh in my head, and whatsoever I 
desire, I obtain. Chisel it out, take^it for thyself, and let me go into 
the water.’ So he took a chisel belonging to one of the boatmen, 
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cut the gold ring out of the crocodile’s head, and let it go free in tine 
water. 

“ He put the gold ring on his finger, and when he desired silver, 
silver came into his box ; and when he d^ired gold, gold came into 
his box. The boatmen came back to the boat at night, but knew 
nothing of what had happened ; and ho returned with them to his 
home. 

He told his grandmother to go to t^Jie king of the country, and 
ask his daughter in marriage for him. She said : ^ Dost thou want to 
be killed by the king’s sword ? ’ — and refused to go. He replied : 

^ If thou dost not go, let thy arm come out of the back,’ and irame- 
diiMtely her arm come out of her back. Being unable to withstand 
her grandson, she finally went to the king, and asked his daughter for 
hin^. 

The king said : ^ Let thy grandson build a bridge of silver, and a 
bridge of ^old from the foot of the steps of your house, to the foot of 
the steps of my palace-, and then he shall have my daughter in mar* 
riage; but if he docs not, then you shall die.’ The old woman returned 
weeping, but when she told the king’s terms, he bid her cheer up, for 
he could easily comply with them. 

“During the night, he desired a silver bridge and a golden bridge 
to stretch itself between his house and the palace, and it was done. 
So in the morning the king led his daughter over the golden bridge, 
and gave her in marriage to Mr. Laziness. 

“ There was a Brahmin at court, who came to the princess, and 
said : ‘ Thy htfsband wears a gold ring, and he will not allow thee to 
put it on thy finger.’ She replied : ‘ If I ask him, he will.^ So she 
asked her husband to allow her to wear the gold ring, and he at once 
granted her request. 

“ When the Brahmin saw the ring on her finger, he asked to see 
it ; and she handed it to him. Immediately he put it on his finger, 
and exclaimed : ^ Fly fi®ay, fly away palace ; ’ and the king’s palace 
flew away to the other side of the ocean with the Brahmin and the 
princess in it. 

“ The king said to his servants : ‘ Because I received Mr. Laziness, 
I have lost my palace, go put l;|im in prison, and to-morrow go and 
kill him.’ The king’s servants went and put him in prison. 
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He was accompanied to tlie jail by his dog, his cat, a^id his rat ; 
and he ordered them to go and fetch his gold ring from the Brahmin 
that night, and to be sure to bo back before Tuorning. Away they 
went at once. The dog siYam across the sea, and the cat and rat rode 
on his back. 

When they arrived at the Brahmin’s, they found him asleep under 
wire musquito curtains. The cat told the rat to gnaw a hole through 
the curtain, wliich it did large enough for the cat to got in. They 
both went in, and the cat said : ‘ Rat, smell about, and tell me wliere 
my master’s ring is.’ The rat replied : ^ I smell the ring in his mouth.’ 
The cat then said : ^ I will bite him in the throat, and if ho vomits 
up the ring seize it quickly.’ The rat replied ; ‘ Perhaps our master 
will tliink we killed the Brahmin, and then he will kill us. To make 
him throw the ring out of his mouth, I will put my tail up his nostril 
and tickle him till he sneezes, and then he will throw the ring out of 
his mouth ; and then you must snatch it up immediately.’ 

The plan succeeded. They obtained the ring and both ran out of 
the house to the dog, that was waiting for them outside. He asked, if 
they had gotten the ring ; and on being told they had, he said : ‘ Give 
it to me, you cannot carry it safely.’ So they gave it to him, and he 
put it in his mouth. 

‘‘ The whole three returned then across the sea, as they came ; but 
wlien half way back, the dog saw a pack of otters in the water and he 
barked at them, when the ring was thrown out of his mouth into the 
sea, wliere it was swallowed by a fish. 

‘‘ The cat said ; ‘ This is hard. The ring is lost, and our master will 
be killed in the morning.’ The rat said : ‘ The otters were the cause 
of this misfortune. Dog, go bite them on the rocks.’ The dog leap- 
ed on the rocks, and bit an old otter, saying : ^ It is on your account 
that we have lost the gold ring into the sea, and our master will be 
killed in the morning.’ The otter replied : ‘ Do not kill me, I will 
got the fish for you.’ So he plunged into the #ater, brought up the 
fish that had swallowed the ring ; and the cat ripped it up and took 
tlie ring out of its belly. They then continued tlieir journey, and 
amved with the ring without further accident, which they delivered 
^0 their master ; who then delivered timself from prison, and brought 
30 
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back the palace with the Brahmin in it. He slew the Brahmin wiih 
all his relatives, and exterminated the whole race.” 

Giants. 

Men-eating giants are among th(j supernatural h'eings with which 
a Karen has to contend ; and their exploits are heard as often in 
Karen nursery tales, as they formerly were in Europe. Here is a 
specimen : I 

The elders say that a little girl went down to the brook to draw 
water in the usual Karen bucket, made of a joint of a large bamboo. 
When she laid it on the surface of the stream to fill with water, it 
escaped from her hands, and floated away. She ran after it down the 
bank, till she reached a dam, which jwoved to be the dam of a giant. 
Soon after her ariival, the giant came down to fish, and was about 
to devour her ; but she told her artless tale, and the gifint spared her, 
and took her up to his house. Here they were met by the giantess 
who congratulated her husband on having picked up so nice a morsel 
for their dinner. Plowever, the old giant protected the child, and she 
became their adoj)ted daughtei’. 

On one occasion, when the old people went out, as t^oy said, to 
search for greens, they left the little girl in the house, and charged 
her not to look into two baskets that were in one corner of the roorn. 
Her curiosity being excited, no sooner was she left alone, tlian she 
peeped into the baskets. One was found filled with gold and silver, 
and the other with nothing but dead men’s skulls. 

“ Ever after making this discovery, she importuned the giants to 
allow her to return homo ; and they finally consented, but the old 
giantess required before her departure to look over her head once and 
pick out the vermin ; an act of courtesy often 2iorformed by Karens 
for their friends. On looking into her hair, the little girl was 
astonished to find it filled with green snakes and centipedes. She 
called for an axe, and chipped away in the head of the old giantess 
till she could endure it no longer, and then permission was given the 
little girl to depai”t. 

“ Before going, the giants told her she might take one of the 
baskets with her ; whichever oi?e she chose. She said ; As you are 
getting into years, and cannot well weave baskets, I will talte the old 
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one. This she knew contained the gold and silver; and she was 
permitted to take it. 

“ When about to start, the giantess said : ^ Wlicn thou reachest black 
water, comb thy hair and wipe thy teeth. When thou reachest red 
water, wipe thy lips ; but when tliou comest to white water bathe 
thyself.’ She observed tlie directions given her, and reached home in 
safety, where the fame of her gold and silver brought together all her 
friends and relatives ; to each of whom she gave a bowl full. 

“Among those who received a bowl full of silver and gold, was one 
dissatisfied young man, who coveted more ; so he determined to try his 
future with tlie giant, and endeavour to obtain a wliole basket full for 
himself. lie suc.ceeded in being adopted into tlie family, in being 
allowed to return, and in having the offer of a basket to take with 
him. Ho had not looked into the Imskets, hut like his predecessor lie 
chose the old one. The same cliaigo was given him m n;gard to 
crossing the streams, but be paid no attention to his instructions, hut 
dashed across them and got home as quick as possible. On reaching 
his house, he 0[)ciied the basket, when to his horror and disappoint- 
ment, he found the basket full of dead men’s skulls. Littje time, 
however, was given him to brood over Ida misfortunes, for the giant 
followed rapidly after him, and devoured him on the spot.” 


Omens. 

The Karens, like otlier nations in tljeir ignorance, believe in omens; 
and desist from a journey or an under taking, when they occur. Like 
tlie Homans, a snake crossing the path, or a woodpecker tapping, 
stops a man by tlie way ; as does the falling of a branch of a tree, or 
the bleating of the barking deer. SickiicSvS is supposed to be the 
conseipience of uon-ohscrA^ance, and a sacrifice is offered for an atone- 
ment. 

Among the Bghais an elder is called, and all the family assembled 
together: male and female, young and old. The ehler then leads 
a dog round the assembled family three times, praying as he goes : 

Wlien we work, or labour; when we go, or return; at thl^hleat of 
the barking deer, at the voice of the otter, at the crash of a falling 
tree, at the sight of a snake, at the* sight of a scorpion, at the sight 
of a large serpent, at the sight of a python, we ought to pause, or 
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we become sick, we suffer and die. Now we offer thee food to eat,® a 
* great dog. Heal this man, let disease leave him.” 

The dog is then killed, and the elder sits down facing the whole 
family, with a green bamboo raised two or three feet, and stretched 
horizontally between them, over which he throws the dead dog, taking 
it by the legs ; and the family catches it and throws it back at him. 
This ceremony is repeated three times, and then the dog is cooked 
and eaten. I 

Soothsaying. 

Subjected, as a Karen is, to the multifarious dangers proceeding from 
the wrath of unseen spirits ; he tries, when lie has come under the ban 
of one, and is prostrated by sickness thereby, to ascertain which, it is, 
tlmt he may propitiate it by suitable offerings. 

To make tlie discovery, he resorts to prophets or necromancers, per- 
sons tliat have eyes to see into the unseen world, and to fowl’s bones. 
Omens too fall within the same category, as giving indications of the 
future. 

Necromancers. 

There arc persons among tlic Karens who profess to have eyes to, 
see unseen spirits, to tell what they arc doing, and even to go to Hades 
and converse with the spirits of the dead there. When a person is 
sick, these people, for a fee, will tell what spirit has produced the sick- 
ness, and the necessary offering to conciliate it. Tliey will sometimes 
go to Hades and bring back the La that has gone thither, and resusci- 
tate the dead body. This is proven by the following story : — 

“ The elders relate that there was a woman who had two daughters ; 
and her husband died and left her a widow. 

After their father’s death, their mother treated them very cruelly, 
beating them continually, so that both died and left her alone. Then 
she grieved, and wept unceasingly, and refused to be comforted. In 
her distress, she went to a necromancer, and induced him to visit her 
children in Hades. He found the La of the youngest, and said id^er: 
‘ Thy mSIlier on earth weeps for thee exceedingly. Go comfort her.’ 
The younger then sang to her elder sister. 

‘ Return sistef^ mother requests, 

She weeps for us in deep distress.* 
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The elder sister responded ; 

‘ lleturii not to her, sister dear, 

’Twas mother beat and sent ns here.’ 

The elder sister positively refused to return to the earth, but the 
of the younger one came back with the necroinaneer, and on her arrival 
at home, the body came to life again.” 

Fowl’s Bones. 

In the beginning, say the elders, God gave to the Chinese a book of 
paper, to the Burmese a book of palm leaf, and to the Karens a book 
of skin. The Chinese and the Burmese studied their books, and 
taught them to tlioir children ; but the Karens were indohmt, did not 
value their book and laid it on the end of their house, where it was 
thrown down on the ground, and a hog came and tore it up. After 
the hog had gone, a fowd came and picked up all the fragments. 

It soon became apparent even to the Karens that the Cliiucso and 
Burmese greatly excelled them in know^ledge through tlieir accpuiintance 
with hoedcs ; and they then regretted the loss of their own hoolc. 

They concluded, however, that the fowd which had eaten up the book 
must possess all the knowledge that tlie hook contained. They 
resolved tlierefore to consult its thigh hones, and note the marks and 
indentations made by tlic tendons on tlicm as letters, aiid pray to it to 
reveal its knowledge. 

There is no superstition so commonly practised among the Karens as 
this. No measure of importance is undertaken, till a favourahle response 
has been obtained from the fowd’s bones. 

The thigb bones of a chicken arc taken out, and after prayer, and 
making a comlitiou that the bones may exa{‘tly correspond, or they 
may differ in some particular ; that the indentations for tliq ten- 
dons, may be alike or unlike, that the bones may be even or un- 
even ; the two bones are held up abreast of each other, hetwoen the 
thunib and finger and carefully examined. It requires a practised eye 
to the result accurately, and there are many nice distinctions, 
known only to the elders, who do not always agree in their readings. 

From my house in Karenee, I looked down into the court-yard of 
the Saubwa, where he was in consultatioii%uth some of his chiefs over 
the chicken bones. They were passed round from hand to hand, each 
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giving his opinionj and the conclusion reached was, as I afterwards leafti- 
ed, that the omens were favourable for a contemplated attack on a 
village in eastern Karence. The fowl, however, deceived them that time ; 
for some half a dozen wounded men of the village were brought in next 
day, and no plunder. 

Tlie Bghais seem, to regard the fowl as the bird of Indra, the king 
of the Deva Inmvens. Once a year, in February or March, every 
Bghai family holds a festival, in whidli every person’s wrist is tied 
with a thread, and prayers are addressed both to tlie fowl offered, and 
to Thie-kcu, Mo-khie, or Indra. The rite is called : “ The good to 

do;” but of its origin and object, the natives can give no account 
beyond what is found in the forms themselves. An intelligent Bghai 
assistant furnishes the following statement : 

When the time approaches, the people ])reparc beforehand ardent 
spirits, and buy hogs and fowls, and get every thing ready. When 
the time actually comes, the villagers perform the ceremony, two or 
three or four families a day, till it has gone through the whole village. 

The finst thing done is to bring up two jars of arrack, ami secure 
them by tying them to a ban^oo, and tlie next is to bring up a hog 
and fowls. * Then an eating dish is washed and filled with water, and 
set by tlic side of the jars with spirits. 

“ All elder is now called on, any one skilled in interpreting fowl’s 
bones, and a fowl is jmt into bis bands. He ents off the hill of the 
fowl, dips its head and feet in the water, and then drops the blood 
from the bleeding head on the forehead of tlie oldest man of the family 
that is performing the ceremony. 

“ The master of ceremonies then addresses the elder, and says : 

^ The hand-tier devours thee. Thou hast the jaundice, thou art 
shrivelled up, thou art not strong, thou art weakly. Now we give 
food and driflk to the hand-tier. Mayost thou be strong, mayest thou 
be vigorous. Mayest tliou be established as the rock, indestructible 
as the hearth stones. Mayest tlioii have long life, mayest thou have a 
protracted existence.’ ” 9 ' 

After besmearing the elder’s forehead with the fowl’s blood, the 
master of ceremonies pinches a few feathers and a little down from the 
fowl’s neck, and sticks them on the blood, where they adhere, per- 
haps for the whole day. 



1865 .] 


Beligion &c. among the Karens, 


m 


tile next addresses the* fowl, and says: “Arouse, arouse, Thie- 
keu’s fowl, Mo“khie’s fowl, wo give tlice food, we afford thee sustenance. 
Thou drinlcest in a knowledge of the future, thou eatost superhuman 
power. In the morning, thou seest the hawk, in the evening thou 
secst man. The seven heavens, thou ascendest to the to[) ; tlie seven 
earths, thou descendest to tlie bottom. Thou arrivest at Khu-the ; 
thou goest unto Tha-ina [/. e, Yu-iua, the judge of tlie dead]. Thou 
gocst through the crevices of roc'ks, thou goest through tlic crevices of 
precipices. At the opening and sliiitting of the western gates of I'oek, 
thou goest in hetween ; thou gocst below the earth wlierc tlie sun travels. 
I employ thee, I exhort tliee. 1 make tliec a messenger, I make thee 
an angel. Good, tliou revcalest ; evil, thou revcalest. Arouse thee 
fowl, arouse ; reveal what is in thee. Now I exliort thee, I entreat 
thee, if this man is to live to an old age, if his head is not to be bent 
down, if he is not to come doAvn crash, like a falling ti’ce, let the 
right liand bone come uncveig let the bones be shoi t and long. Thou 
art skilled in the words of the elders, thou knowest the language of 
old men. The good, thou fully knowest; with the evil thou art 
perfectly acquainted. Fowl, I exhort tluiC, I entreat* thee ; reveal 
whatever is in thee. And now, if thi^ man’s head is to bend down, if 
he is to come down crash, like a falling tree, if he is to be unable to 
rest himself from incessant trouble ; if unable to overcome obstacles 
which shall meet him on every hand ; if unable to rise up or lie down, 
if his life is not to be prolonged, if he cannot live, then, fowl, come up 
unpropitioiis, come up wdth the tendon short on the right side, come 
wrong end foremost. If he bo able to obtain suflicient to sujqiort life, 
if he bo not overcome by feuds, fowl, come up even. Thie-keu’s fowd, 
Mo-khio’s fowl, I pull out thy feathers, I pull at thy slvin, I dip thy 
head, I dip thy feet. Arouse fowl, reveal what is in thee.” 

Every one in succession is then besmeared on his foreh^d with the 
blood of a separate fowl ; and then every one marks his own fowl by 
tying a string to it that he may recognise it after being cooked. 
Sonf#ttie a string on the neck, others on the leg, others on the wing, 
and others elsewhere. They next scorch off the feathers, and boil 
them. 

The hog is taken if the gall bladdet’ beaeemed a good one, otherwise 
it is rejected. When the rice and meat is cooked, they bring the rice, 
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and tlic porkj and tlio fowls, and the tliread^f, and the bamboo tubes«^to 
buck up the drink and the spirits ; and all are placed together. 

The master of ceremonies thou goes and puts two bamboo tubes 
into the left hand of one, and the gall bladder of the hog and the 
head of the fowl into his right hand ; and then the elder of the family 
takes the thread and tics his wrist. Each one in succession takes the 
articles in his or her hands mentioned above, and the elder ties every 
one’s wrist, at the same time praying \^ith each : “ Mo-khe, the hand- 
tier, the good-to-do, wc offer thee food and drink, spirits well prepared, 
a great hog. Defend us ; when we go to and fro, look after us. If we 
fall, raise us up. When -we go or return, when wc walk on a branch 
or a beam, when the branches or creepers break down, when we 
go among the Burmese or other tribes, when we climb trees or descend 
into the waters, when wc go up into the house, or return to the paddy 
field, may no accident befal us I Stretch forth thy hand, and help 
us ; put forth thy foot and assist us. Go before us, follow behind us. 
Deliver us from demons, deliver us from ghosts.’^ 

After this the person wliose wrist is tied, changes the things in 
his hands frena right to left and left to right. Then each one tastes 
tlie spirits ; after which each one tastes the fowl ; and when this is 
done, an elder is called upon to pray, who prays thus : 

“ Mo-khe of mountain Kie-ku, Mo-khe of the seven heavens, Mo-khe 
of the seven earths, assemble together, even the blind, the deaf and 
the lame ; and eat and drink the valuables,” 

A libation of spirits is then poured out ; and after this the drama 
closes with spirits being served out for all to drink. 


ASTRONOMY. 

Cosmology. 

There are seven heavens and seven earths.” This expression 
occurs frequently in Karen stories, but the people have no definite 
ideas on the subject. The sun is supposed to go round the earth. In 
the west are two massive strata of rocks which are continually opening 
and shutting. Between these strata the sun descends at sunset, but 
how the upper stratum is supported, no one can describe. 
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•III the western ocean is* an immense volcanic mountain, which is 
continually fighting with the water. They have a story which must 
be of common origin .with Sinhad the Sailor. 

The Elders say there are fish in the sea as large as mountains, with 
trees and bamboos growing on them as on land. Voyagers have to he 
careful where they land to cook. They carry axes, and cut into the 
ground to try it. If juice springs up where it is cut, they know that 
they are on a fish ; but if the ground se^is dry, they are on land, and 
go to cooking. * 

It is related that a man landing on an island, went to cooking with- 
out trying his ground, and it proved to be a fish which sunk with him 
into the sea, and then swallowed him. Wiieii the man was in the 
fish’s belly, he said to the fish : When males acquire large game, 
they shout, and cry out in exultation, but you are silent. Are you not 
a male ? On hiring this, the fish opened his mouth to scream, when 
the man leaped out and escaped.” 

The Elders say that when people kill one of these fish, it is- impos- 
sible for them to eat it all up, and they burn its fat. With its bones 
they can make beams and rafters for houses. 

Constellations. 

The Karens have names for a few of the most prominent constella- 
tions. The great Bear they call an elephant, and so do the Burmese 
and Hindus. The pole star is a mouse crawling into the elephant’s 
trunk. 

The southern cross they call Mai-la-ka, a name whose derivation is 
not obvious, but they regard it as some kind of animal ; for they say 
that Mai-la-ka and the elephant once dwelt together in the middle of 
the heavens, but they quarrelled' and fought. Mai-la-ka seized the 
elephant by his tail, and the elephant took Mai-la-ka by^ his thigh, 
and in the struggle which ensued the two were thrown to the opposite 
extremities of the heavens, where they remain to this day. 

The Pleiades is called the great house,” and is regarded as a family 
of persons, consisting originally of seven persons, but one has been 
lost, and there are only six now. Two men, one of their myths states, 
married here two sisters. The nances of the men were Lan-to, and 
To-phau ; and of the women Tha-bgheu-mu, and Tha-bgheu-bghai. 
31 
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While the men were out fishing, *‘the wife bearer, or Orion, caifiie 
and earned them off on his shoulder* The women cried out to their 
husbands : 

Lau-to, oh, LaU“to dear, 

Snatch up thy bow and spear. 

To-phau, oh, To-phau come, 

We’re carried away from home.” 

After calling a long time, ^their llusbands heard their cries, and 
returned home, when they discovered that their wives had been carried 
away. They seized their bows and spears and followed on after the 
wife bearer.” When they came within a spear’s throw of him, Lau-to 
poised his spear or javelin to throw it at “ the wife bearer but his 
younger brother came behind Lau-to unobserved, and struck the 
handle of the javelin, so that it flew against his father-in-law’s house, 
ant knocked a part of it down. To encourage their Wives, the men 
sung : 

Tha-bgheu-mu, suffering dear, 

Tha-bgheu-bghai, have no fear. 

The bow’s bent, the string tight, 

Arrows ready, you in sight.” 

Then they followed on silently, and the wife bearer” thinking he 
was not pursued, stopped and set down his burden to rest ; but while 
he was gone down into the water to bathe, the husbands arrived and 
carried their wives back home, and repaired their father-in-law’s 
bouse. 

Though the resemblance is remote, yet this story must have had a 
common origin with the Greek myth of Orion and the daughters of 
Oenopion. 

Some of the Karen constellations, to judge from their names, are of 
Karen origin. One is called the “ Burmese yoke,” from the resem* 
bianco the stars are supposed to bear to the yoke a Burman carries on 
his shoulder. 

Some names are local and vary in different places. For instance, 
the Karens in the south call the Milky way the Paddy Bin;” 
while the Bghais denominate it the Bazar street,” because the 
streets in the bwr m usually an undistinguishahle mass of people. 
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• Comets. 

Comets are sometimes called “ Tailed- Stars,” sometimes Fire- 
Stars,” and sometimes Smoke- Stars.” In common with all other 
unenlightened nations, the Karens regard their appearance as indi- 
cating approaching war, famine, pestilence, or other public calamities. 

Planets. 

The Karens do not seem to recognize any planet, excepting Yenus. 
They know the evening and morning star to be one and the same, and 
by some process not clearly understood, she is .sometimes before, and 
sometimes after the sun. When a morning star, she is called the 

Star receiving the morning and when an evening star, the Star 
receiving the evening.” 

Shooting Stars. 

Shooting Staijs are said to be “ Youth Stars,” going to visit the 

Maiden Stars.” When a Karen girl sees one she exclaims, May 
my hair grow as long as the path thou fliest 1” 

Meteors. 

Meteors, the Karens say, are the animals that produce gold and 
silver, and when seen in the heavens descending to the earth, are sup- 
posed to be returning home. When a report is heard, as the Karens 
say there often is, it is the roar the animal makes on entering the 
earth. Wherever they fall, gold or silver is certainly to be found in 
the neighbourhood. 

Division of the Year. 

The Karens divide the year into twelve lunar months, and, like 
occidental nations, they begin it with January, and end it with De- 
cember. This is contrary to the usage of all the nations that surround 
them; the Burmese, the Takings, and the Sharis commencing the 
year in March. The civil year,” says the Journal of the Asiatic 
Society of Bengal, “ commences differently in different par^ of Thibet, 
varying from December to February. At Asadakh, it begins in De- 
cember, The months have several names expressive of the seasons, 
but they are usually denominated numerically ; first, second, <fcc.” 
The Karens would seem then to have derived their calendar from 
Thibet, for while they make now the year to begin in January, yet 
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the months con’esponding to June and July are designated numeri- 
cally “ the seventh,” and the eighth” months, which must have 
originated from a system that made December the first month ; as our 
September and October must have been named, when the year was 
made to commence in March. 

The names of many of the months show that they were given when 
the Karens had the same habits that they have now. Thus January 
is the searching month,” from the haijit of going about in search of 
a suitable locality to clear a field. And February is the hewing 
month,” because in tMs month the trees are cut down. Other names 
show that the seasons were the same when and where the names were 
given as they are now. Thus April is the seed month,” because in 
this month the seed is sown ; and August is “the month of gladness,” 
because the corn is then in the ear ; like the month of Abib among 
th^ Hebrews ; but that corresponded to April, indicating a different 
climate from the Karen. May is “ the Crinum” or holy month, be- 
cause the Crinums, popularly called lilies, are then in flower ; while 
December is denominated “ the month of the shades,” because in this 
month the Karens make their annual offerings to the shades of the 
dead. * 

The Red Karen names are usually* coincident, but a few of the 
months have different names. July is not with them “ the eighth 
month,” though June is the seventh ; and August is not “ the month 
of gladness,” but is naiAd from a feast that is made this month, and 
which is peculiar to themselves. ^ 

A correspondent writes : “ In the month of Ai-du, the Red Karens 
kill hogs, and fowls, and oxen all at once, and make a feast in which 
the whole village eat and drink together. They beat drums, and fire 
off musket's, and have sham fights, firing at each other with nothing 
but powder in their guns. Accidents often happen, and houses are 
frequently set on fire. The feast is Kept up for three days, and during 
their feasting the people send food and drink to their friends and 
relatives in other villages. The origin of the feast is not known.” 
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•The following table exhibits the pronouns Jn all their forms, in the 
various dialects. 


Case Absolute. 

, Nominative. 

Objective. 

Pass. Pron, 

/, as to me. 

I. 

me. 

my. 

Sgau Ta, or yay 

Ya, yeu sen 

Ya or yay 

As nominative. 

Pwo Yen, or yawe 

Ya, or yeu 

Yeu 


Bghai Tay 

Ya 

Yay 


Mopgha Za 

Za 

zl • 

Ei 

Toungthu 

Kliwa 



Red Karen 

Va 


As nominative. 

Kay or Gai- 




kho 

Khye 

Khye 


Tarn 

Ya 



Thou^ as 




to thee. 

Thou. 

Thee. 

Thy. 

Sgau Na, or nay 

Na, or neu 

Na 

As nominative. 

Pwo Non, or nawe 

Na, or neu 

Neu 

I't 
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Na 
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>) 
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Case A Isolate, 
TFe, as re- 

Noininative 

Objective, 

Foss. Fro7if.' 


gards us. 

We. 

Us. 

Our, 

S^?au 

Pa way 
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Pgha 

As, Nomin. 

]Va 

Pa we 
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)> 
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Kay 

Ka, or vfa 
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j) 

Mopgha 
Toungthu 
Red Karen 
Kay, or Gai. 
kho 
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Ka 

Ne * 
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As nominativ* 



You, as re 

• You. 

You. 

Your. 
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Nathie 

Nathie 

Nathie 
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Three Then TheUj or Then Tha Thung Tu Teu Then Thiing Tibet, sum 
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^ &mkko. 
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On the Pendulum operations about to he underiahen hy the Great Trigo- 
norneirical Survey of India ; ivith a sketch of the theory of^ their 
application to the determination of the earth's figure, and an account 
of some of the principal observations hitherto made. — By Cajd. J, P. 
Base VI, Ml., Isi Assistant, Great Trigonometrical Survey of India, 

[lleceivod 29th July, 1865.] 

Wliilst Lieut. -Colonel Walker, R. E., tlie Superintendent of the 
Trigonometrical Survey, was in England lust year, General Sabine, the 
President of the Royal Society solicited his attention to the importance 
of making a series of Pendulam observations at the stations of the 
Great Indian are, of a similar nature to tliose made by Captain Kater 
at the stations of the English arc, and by himself, Captain Henry 
Foster and others in various parts of both the Northern and Southern 
hemispheres. Pendulum ohservatioiis were made on the French arc 
by Arago, Biot and Mathien early in tliis century ; it is also the inten- 
tion of the Russian Government to have them made at the principal 
stations of the Russian arc : moreover there is hardly, an instance of 
the measure of an arc which has not been accompanied by such observ- 
ations. 

General Sabine offered to assist by placing at the disposal of the 
India Board the pendulums, clocks, and apparatus which he had 
employed in his own operations ; and he added that, should the India 
Board desire any opinion from the Royal Society on the subject, he 
would assemble a Committee for the purpose. 

Colonel Walker drew up a scheme and estimate of the probable 
expense, and submitted it with General Sabine’s letter for the approval 
of the Secretary of State for India, who, ^ting on General Sabine’a 
suggestion, requested the Royal Society to report on the plan of oper- 
ations proposed by Colonel Walker. 

The President accordingly called for opinions from several distin- 
guished Fellows, viz. Professors Challis, W. H. Miller, Stokes, H. J. S. 
Smith, Dr. Robinson, Sir G. Everest,* and Sir John Herschel ; all in 
fhoir replies were agreed on the scientific value of the operations, and 
38 
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all, with the exception of Sir George Everest,* approved of the 
proposed plan of carrying them out; several made very valuable 
suggestions. 

The Secretary of State in Council consequently sanctioned the 
expenments, and on Colonel Walker's recommendations he directed 
Captain Basevi, B. E., who was then in England on furlough, to 
proceed to Kew to learn the use of the Pendulum and apparatus, with * 
the view of his conducting the experiments in India. 

Before detailing the proposed operations, a sketch of the theory, and 
of what has hitherto been done in the way of Pendulum experiments, 
may be interesting. The application of Pendulum experiments to 
determine the figure of the earth, is based upon a theorem demoiistrat(^d 
bjr Clairaut, which may be stated thus, that the sum of the cllipticityf 
of the earth, and the fraction expressing the ratio of the increase of 
giravity to the equatorial gravity is a constant (][uantity, and is equal to 
^ of the ratio of the centrifugal force to the force of gravity at the 
equator. Hence by asceituining the difference between the polar and 
equatorial gravity, or, wliich is the same thing, the progressive increase 
in the force of gravity in going from the equator towards the pole, the 
cllipticity of the earth is at once determined. 

It is proved ^ in mechanics that the forces of gravity, at any two 
stations on the earth's surface, are proportional to the lengths of the 
seconds Pendulum at those stations, or to the squares of the number 
of vibrations made by the same pendulum in any given time, one 
solar day for instance. Here is at once an easy means of determining 
the variations in the force of gravity, and the solution of the problem 
of the earth’s ellipticity is reduced to tlie measure of the length of the 
seconds pendulum at a number of points on the earth’s surface, or, as 
has been most generally done, to the observation of the number of 
oscillations made by the same pendulum in a mean solar day. 

This theory, however, si^poses the pendulum to be a “ simple pen- 
dulum" that is, to consist of a material point suspended by a string 
without weight, which is, of course a practical impossibility ; but as 

* Sir 0. Everest proposed to employ only the Pendulum of an astronomical 
clock, but this method is objectionable, as the Pendulum cannot be said to be 
acted on solely by gravity. • ^ * 

f The ellipticity or compression, as it is sometimes called, is the fraction whose 
numerator ts the difference between the polar and equatorial sembdiametars, 
aud the denominator is the equatorial semi-diameter. * 
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itfs always possible to calculate the length of the simple pendulum 
which would vibrate in the same time as a given compound pendulum, 
the latter may be used for precisely the same purposes as the former. 

Besides this, there are several other conditions supposed to hold 
good, which in practice are never attained, viz. the arc of vibration 
has been assumed to be indefinitely small, the length of pendulum 
^ to be constant, i. e. unaffected by temperature, and the oscillations 
made in vacuo and at the level of the sea. Corrections have therefore 
to be computed and applied to the observations, for each of these 
assumptions. 

The time of vibration* in a circular arc is expressed in terms of the 
■ length of the pendulum, the force of gravity, and a series of ascending 
powers of the arc of vibration. The arc is always small, but still not 
so small that the terms depending on it can be wholly neglected *, tho 
first term, however, of the series is all that is ever appreciable in 
practice. Again, the observations are generally continued for a con- 
siderable time, and the change in the arc of vibration has to be taken 
into account, It has been shewn mathematically, on a certain sup- 
position regarding the resistance of the air, and found to be the case 
practically, that the arc decreases in a geometric ratio, whilst the times 
increase in an arithmetic ratio, and on this principle the correctionf 
to the observed time of oscillation is computed. 

Secondly, a correction must be applied for the temperature of the 
pendulum : a change of temperature wdll, of course, by altering the 
length of the pendulum, affect the time of its vibration. This cor- 


• '*'(0 CO ■■ 

in which t = time of on© oscillation. 

ir = semi-circumference of a circle whose radius is unity. 
I = length of the Pendulum. 
g =: force of gravity, 
a = arc of semi-vibration. 


t The formula for this correction is 

M. Sin (A -f a) Sin (A-a ) 
^'32 Log Sin A — Lc^ Sin a- 


in which 


n =; number of oscillations made in a day ; M = log i. e, modnlus « 0*4842945 j 
A the iniUal and a the final semi-arcs of vibration. Correction always additive. 
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rection®** must be tletermined experimentally. Captain Kater immertsed 
his pendulum in fluids of different temperatures, and measured with 
a microraetric arrangement the alterations in its length. Captain (now 
G-eneral) Sabine observed the change in the number of vibrations 
made by a pendulum in different temperatures. This is the most 
direct method of obtaining the correction undoubtedly, but everything 
depends on the perfect compensation of the clock pendulum with*^ 
which it is compared. ^ * 

Thirdly, the formula is only true for observations in a vacuum, 
and as observations have generally been made in air, or at all events 
onl^ii a partial vacuum, the effect of the air has to be taken into 
accoT^t. This effect is to diminisli the weight of the pendulum by 
the weight of the air dif^laceii, or to dimiiiiBh the apparent force of 
gravity in the same proportion. In the very largo majority of ob- 
servations, the correction has been computed on this consideration 
solely ; but Bessel demonstrated in 1828t that this correction W£is 
insufficient, inasmuch us a portion of the surrounding air was set in 
motion by, and imwed with, the pendulum so as to become part of the 
moving mass. The correction for this can only be determined prac- 
tically, as by swinging the pendulum in ‘‘media” of different 
densities. It depends chiefly on the form of the pendulum. As this 
correction “ reduction to a vacuum” or “ buoyancy correction” as it % 


^ According to KaW b - method— if t be the standard tom peraiiire which ia 
generally taken as 62“ Fahrenheit ; t the observed temperature of the pendulum : 

fits factor of expansion for 1® Fahrenheit, tlien correetiou = ^ n. /. {t t). 

positive when t > r. 

t This oircumatance was most clearly pointed out by the Chevalier du Buafc 
in 1786, who made a number of experiments with ijendulums formed of different 
substances, but his reyoarohos, whicli created a great sensation at the time, 
appear to have been completely lost sight of, and to have been unknown even 
to Borda, who Was conducting his experiments, little more than ten years after 
the publication of Du BuaFs I’csulta. 

The tme correction for buoyancy Mi-. Baily has shown to be (Phil. Trans, 1832) 

0 X f "jp'“oo23 (1^320) Barometer, and t, the tem- 

perature daring the interval of observation. 0 is a constant for the same 
pendulum, and is determined from the formula * 

jy*' — 

^ ~ *0023 — 32*’)] in which is the number of 


vibrations in a mean solar day, fend t* the barometer and thermometer read- 
ings, ^ dir; t'' the same quantities in a highly rknfied medium. 
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caMed, depends also on the state of the atmosphere, it is necessary for 
its calculation, to record the readings of the barometer, when the 
observations are taken in air. 

The last correction is for the height of the station of observation 
above the mean sea level. The force of gravity varying inversely as 
the square of the distance from the earth’s centre, a pendulum swung 
at a certain elevation above the sea, will make fewer oscillations in a 
day than at the level of the sea, and a correction has to be added on 
this account. Br. Young, however, demonstrated that the correction 
computed on this consideration alone, was too large, as it neglected 
the attraction of the elevated mass itself, and he showed hoi^this 
might be approximately allowed for.* 

The general principle followed in oeterflining the length of the 
seconds pendulum, is to observe the number of vibrations made by a 
pendulum of known length, in a mean solar day ; then the length of 
the seconds pendulum is found by multi] dying the length of the given 
pendulum, by the square of the number of its vibrations in a day, and 
dividing by the square of the number of seconds in a day. 

The number of vibrations is generally cletermined by the method of 
coincidences. Thorfletached pendulum is placed in front of a good 
clock, and adjusted to such a length as to gain or lose, (the latter 
m^euerally) two beats upon the clock in some convenient time, 5 to 10 
minutes. Suppose the pendulums to be started togethei, tSen the 
longer one of the two will be left behind by the other, the distance 
between them continually increasing, until at length they will be at 
opposite extremities of their arcs of vibration at the same moment : 
the longer pendulum has now lost one oscillation on the shorter one, 
and both a^e apparently going at the same rate, but in opposite direc- 
tions ; after a short time they will begin to approach each other, the 
distance between them gradually diminishing, until they both appear 
to coincide. It is clear that between two consecutive coincidences the 

* This correction is given by the formula li whore n denotes the nnm- 

bor of oscillations in a moan solar day, r the radius of tho earth at tho given 
station, % tho height of tho station above the mean level of the sea : a? is an 
unknown quantity determinable from theory ; on the assumption that tho moan 
density of the earth is S.5 and that of tRe surface 2.5 Dr. Young (Phil. Trans- 
actions 1819^ showed that the correction for a station on a tract of tahle land 
would be reduced by ^rd or that the correction r= f a h. , 
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off on them a scale, transferred from Colonel Lambtons's scale ; t&e 
length was then measured by a pair of beam compasses. The length • 
of the seconds pendulum was found to be 39.0263 inches of this 
scale in air. 

In 1818, Captain Kater published his determination of the length 
of the seconds pendulum in London at Ml*. Browme’s house, Portland 
Place, taken for the purpose of fixing the standard of KiigliBli 
measures. His method was founded on tl|o dynamical theorem due to 
Huyghens, that the centre of oscillation, and axis of suspension, are 
recipa'ocal in the same body ; that is, if the body be suspended at its 
cen^j^f oscillation, the former axis of suspension will pass through 
the^iPPv centre of oscillation , jai d the body will vibrate in the same . 
time as before. The distanc^Pbm the axis of suspension to the point 
called centre of. oscillation, is equal to the length of the simple 
pendulum. 

lu 1822, the English Government sent out an expedition under 
Captain, now General, Sabine, for the purpose of eittending the 
enqu|||y commenced by Captain Kater; for both Kater and Biot had 
come to the conclusion, from a discussion of their experiments, that 
no decisive result of the earth’s ellij^icity could be obtained from 
them, on account of the smallness oi the coinprised arc, and the 
variations of local density. Captain Sabine visited thirteen stations 
between Bahia, S. Lat. 12° 59' to Spitzbergen N. Lat. 79® 60'. 
He had with liim three pendulums of Kater’s invariable pattern, 
which were all swung at each station. Besides these he had the two 
clocks and attached pendulums which lie had aheady used on his 
arctic voyages. His method of observation was similar to Captain 
Kater’s ; all the pendulums were swung in London at Mr. Brown’s 
house, both before and after the exi^edition. 

Captain Sabine subsequently determined the difference in the 
number of vibrations made by an invariable pendulum between London 
and Paris, London an<l Greenwich, and London and Attona. He also 
determined the true buoyancy correction for Kater’s convertible 
pendulum. 

In 1825 M. Bessel made his experiments for determining the length 
of tlie seconds pendulum at Koni^sberg, with an apparatus constructed 
and partly designed by Bepsold the celebrated artist of Hamburg 
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Tfle apparatiiB was contrived so as to avoid any uncertainty in the 
centre of oscillation of the pendulimi, as well as any error in the 
measme of its length, by observing the times of yi|)ration of a pen- 
dulum ball suspended alternately by two wires, whose difference in 
length was known. 

A toise was set upright on a narrow, horizontal plane firmly fixed to 
a perpendicular iron bar, and the contrivance by which the pendulumB 
were suspendwl could be placed ’either on the horizontal pj^ine, or on 
the top of the toise itself, so that the effective lengtlis of the wires 
differed in the two cases by an amount exactly equal to the length of 
tlie toise. The wires, which were of steel, were attached t^Hhin 
strip of brass which unwound itself ov^a small cylinder. Tn^^en- 
dulum, thus suspended, described thWurve called the evolute of the 
circle. At tlie lower end of the iron bar, there was a micrometer 
screw for measuring small differences in the height of the ball. 

The system of observation was as follows. At the commencement 
of a series of Coincidences with the longer pendulum, the thermometers 
attached to the toise were recorded, and the reading of tri4j|)wer 
surface of the ball was taken with the micrometer screw ; the pendulum 
was then set in motion, and ^j^r a sufficient number of coincidences 
had been observed, the readings of the ball and thermometers were 
again taken. Exactly the same process was then gone through with 
the shorter pendulum : then from the times of vibration of tho two 
pendulums, whose absolute lengths were unknown, but whose difference 
in length was accurately known, the length of the seconds pendulum 
was easily computed.* There were a great many minute details to be 
attended to, all of which were carried out with the greatest ingeruity 

* Let ii & be times of vibration and length of longer pendulum. 

^2 ^2 ** ** ** shorter 

— 7/2 ~ diflforence in length = a 
L == length of seconds* pendulum. 

Then t.“ = = ^ = 

. t.* *. L_ 

. . 1 L . _ I, _ * 

Again ^ 01- £ = 

34 
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and nicety, and all conceivable sources of error were considered afld 
tbeir effects computed and allowed for. 

The coincidences were observed in a slightly different way ffom any 
preceding method. The pendulum was enclosed in a wooden case, 
faced with glass to keep out cuiTents of air, as well as to preserve as 
constant a temperature as possible ; the clock was placed about 8| 
feet in front of the pendulum, and between the two, the object glass 
of a telescgpe was adjusted to form an in^ago of the detached pendulum 
in the plane of the clock pendulum, to enJfte them both to be seen 
simultaneously through the observing telescope, which* was set up at a 
disjU^of about 15 feet. On the wire of the detached pendulum 
wa^Rcd a small brass cylinder, pai^ited black and called the coinci- 
dence cylinder ; it weighed ^inething under 4 grains, and could be 
brought exactly opposite the scale for measuring the arc of vibration. 

Captain Kater’s pendulum consisted of a bar of plate brass 1.6 
inches broad and Jth of an inch thick : two Icnife edges of the hardest 
steel, attached to solid pieces of brass, weredixed to the bar at a dis- 
tan<?^||H rather more than 39 inches from each otlier ; when the pen- 
dulum was in use, these knife edges rested on horizontal planes of agate. 
At one end of the bar, immediately the knife edge, was a large 

flat brass bob firmly soldered to it ; anoon tlie bar, between the knife 
edges, were two sliding weights. The plan of operations was to 
observe the nuiiiher of vibrations per dieiri, made by the pendulum 
when suspended, first, by one knife edge, and tlien, by the other ; 
and if these numbers were not identical, to make them so, by means 
of the sliding weights. The distance between the knife edges, that is, 
the length of the corresponding simple pendulum, was then measured 
by a micrometric arrangement. The method of observing the number 
of vibrations was as follows ; to each extremity of the pendulum, a 
light deal tail-piece, well blackened, was attached ; and on the bob of 
the clock pendulum a white paper disc, equal in diameter to the 
breadth of the tail-piece, was fastened ; the detached pendulum was 
now placed in front of the clock, and both pendulums being at rest, 
a talescope was alined, so that the blackened tail-piece exactly covered 
the paper disc. The telescope was also fitted with a diaphragm, con- 
sisting of two perpendicular cheeks, which could be adjusted so as to 
become tangents to the disc. Now, if both pendulums be sot in motion, 
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tke detached pendulum vibrating slower than the clock one, the tail- 
piece will be seen to pass across the diaphragm, followed by the 
white disc ; at each succeeding vibration the disc follows closer and 
closer, first touching it, and at last becoming completely eclipsed by 
it. The exact time of this event, called a “ disappearance,” is noted; 
after a few more vibrations,^ the disc will reappear preceding the tail- 
piece ; the time of this event, called the “ reappearance,” is also noted ; 
and the mean of the disappearance and reappearance, is taken as the 
true time of coincidend® It is immaterial in this method of observ- 
ation, whether the detached pendulum vibrates faster or slow’er than 
the clock pendulum, but it is a sine gud non that its arc ’of 
be less. The result, introducing^ all corrections, except the W^one 
for buoyancy, was 39.13929 inches, whi(‘h is still the received length, 
although Grcneral Sabine in 1831, showed, by swinging the pen- 
dulum in air and in vacuo, that the buoyancy correction was different, 
according as the heavy weight was above, or below, the plane of 
suspension. 

Captain Kater, in the following year, 1818, made a series oliexpe- 
riments at the principal stations of the English Survey, from Shankliii 
in the Isle of Wight, to Shetlands. He used in these 

observations a pendulum of a different pattern, known as Kater’s 
invariable pendulum.” With it, it is not possible, nor was it intended, 
to determine the length of the seconds’ pendulum, but it is essentially 
a differential instrument, and is used for measuring the differences 
in the number of vibrations at different stations. Witli these dif- 
ferences, if at any one station the length of the seconds’ pendulum 
has been already determined, the corresponding lengths at the other 
stations can be ascertained. Tlie invariable pendulum, is of the same 
dimensions as the convertible one, but is without the second knife 
edge, and tail-piece, and the sliding weights. The mode of observation 
is exactly the same. Captain Kater deduced values of the ellipticity, 
from consecutive pairs of stations ; he considered as a probable 
value (the same as M. Biot’s); but he remarks on the difficulty of 
deriving a satisfactory determination, unless the extreme stations 
comprise an arc of sufficient extent to render the effects of irregular 
local attraction insensible. * 

In 1821-22, some very good observations were made by Mr. 
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Goldingham, at Madras, and afterwards at a small island called 
Gaunsali Lout, lying nearly on the equator in East Longitude 98° 60'. 
The pendulum used was an invariable one, and4)bservations were first 
taken with it in London, by Captain Kater. From the observations 
at Madras and London, Mr. Goldingham deduced an ellipticity of 

Captain Basil Hall, assisted by Captain (then Lieutenant) Henry 
Foster, made a series of experiments with an invariable pendulum in 
1820-28, at Galapagos, San Bias (Mex^ico), Bio Janeiro, and London 
(Mr. Browne’s house). Comparing the rei^jpts at each of his own 
stations, with each of Captain Kater’s^ he deduced ellipticities of 

1 IHR 22 , Sir Thomas Brisbane |pok with him to Paramatta (near 
Sydney,) an invariable pendulum that had previously been swung in 
London, at Mr. Browne’s house. He deduced ellipticities of and 
comparing his observations with those of Kater in London and 
at Ifnst. 

In 1817, the French Government fitted out a scientific expedition 
und0r^e command of Captain Frcycinet, who was furnished with 
three invariable brass pendulums, one of which was similar to Captain 
Kater’s pattern, and the other two had solid cylindrical rods instead 
of a flat bar. He had also a fourth pendulum, with a wooden rod 
formed of two plates of deal firmly clamped together. Instead of a 
clock he used an astronomical counter, (“ compteur astronomique”) 
whose beats could be adjusted to synchronism with those of the pen- 
dulum. The counter had a dial, which showed hours, minutes, and 
aecSnds, so that by comparing the time shown by this compteur’ ' 
with that of a chronometer, he obtained the number of vibrations 
tnade by the pendulum in a certain interval, generally an hour or 40 
minutes. The pendulums were first swung at Paris, and afterwards 
at Bio Jaimiro, Mauritius, Guam (one of the Ladrone Islands), Mowi 
(one of the Sandwich Isles), Cape of Good Hope, Port Jackson, 
Kawak (an island under the line, north of New Guinea) and Malouine 
or Falkland Isles. Bejecting the determinations at the Mauritius, 
Guam and^Mowi, as they appeared affected to a remarkable degree by 
local influences, Captain Freycinet deduced an ellipticity of from 
all four pendulums. * 

Oil the return of Captain Freycinet, the French government sent 
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oiit another expedition, under Captain Duperrey. He was supplied 
with two of Captain Freycinet’s brass pendulums, viz. one with a 
cylindrical rod, and t|j!ie one on Kater’s principle. He observed at six 
stations, viz. Ascension, Mauritius, Port Jackson, Falkland Isles, 
Toulon, and Paris. In deducing the ellipticity, he combined bis 
results with those of Frcycinet only, and obtained values varying from 

During Doss’s voyage to Baffin’s Bay in 1818, some observations 
were taken at Brassa, Sbetlands, and at Hare Island, with a clock 

fitted with an invariable pendulum vibrating on a knife edge, which 
rested on hollow agate cylinders. Observations were repekted J^jkese 
stations, and a further set taken at Melville Island, on Captaiii^PKy’s 
first voyage to the North Pole in 1819-20. Captain Sabine conducted 
both those experiments, using the same instruments. 

The ellipticity deduced from the experiments at Captain Sabine’s 
stations was -a It- X) the same combined with Kater’s and 

combined again with Biot’s from a general combination of 

all of these, t'tt-t- observations of the detached, pendulums only 

were used in these determinations ; for though the clock pendulums gave 
closely coinciding values of ellipticity, still being acted on by other forces 
than gravity, their results are less reliable, and are only valuable in so 
far as they afford an independent corroboration of the other results. 
Captain Sabine was not at first aware of the strict expression for the 
reduction to a vacuum, but after the publication of Bessel’s observ- 
ations in 1828, he had an apparatus specially constructed, and ascer- 
tained the proper correction practically, by swinging his pendulums 
in air, and in vacuo. 

The error from this cause, however, proved to be trifling, owing to 
his observations being strictly differential, so that only the differences 
between the corrections by the old and new formulse entered. 

The most widely differing buoyancy corrections at any of his or 
Captain Kater’s stations of observation, computed by the old formula 
were -|~ 5.75 vibrations at Sierra Leone and -f- 6.27 vibrations at 
Spitzbergen, in a mean solar day. These corrections, multiplied by 
the proper factor, 1.65, to reduce them to the new formula became + 
9.52 and -f- 10.38 vibrations, so that the number of ^dbrations in a 
mean solar day at Sierra Leone required to be inci'cased by (9.52 — 5.75) 
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3.77, and at Spitzbergen by (10.38 — 6.27) 4.11 vibrations. But the 
acceleration between the stations would only be increased by the 
difference between these numbers, or by 0.44 vibrations. It so happened, 
however, that even this difference was too large, for in the deduction 
of the temperature correction, the old buoyancy formula had of course 
been used ; on applying a correction on this account, the above dif- 
ference required to be reduced by 0.36 vibrations so that the whole 
error on the acceleration of the penduluiji between Sierra Leone and 
Spitzbergen was only .08 vibrations. 

Qn this scale a black streak was painted, in the middle of which a 
BpaJ|H|ks left wliite, equal to the diameter of the coincidence cylinder, 
so flB^^hen the pendulum was at rest, the cylinder exactly covered it. 
Ags^n, to the bottom of the clock pendulum a piece of blackened 
pap^r was attached, in which a hole had been cut of such a size that 
whefi both pendulums were at rest, it exactly coincided with the image 
of t|ie white space on the black streak : hence when the pendulums 
were moving in coincidence, the coincidence cylinder was visible 
through the hole, and completely eclipsed the white space. Bessel's 
result was expressed in lines of the toise of Peru, the standard used in 
the measurement of the Peruvian arc. 

In publishing these experiments, M. Besse! pointed out the true 
correction for buoyancy, which he had investigated by swinging in air 
two spheres of equal diameters, but of different densities, one being of 
brass and the other of ivory, suspended by a fine steel wire ; and again 
by swinging the same brass sphere first in air and then in water. 
These experiments showed that the old formula for reducing observ- 
ations in air to a vacuum gave too small a correction, and that it should 
be multiplied by a factor. 

Mr* Francis Baily made a long series of experiments on the cor- 
rection for buoyancy, which were published in the Philosophical 
Transactions for 1832. He used about 80 pendulums, all differing in 
foi'm, weight, and mode of suspension. Prom these experiments he 
deduced factors for pendulums of almost every description that have 
ever been used, and computed also the weight of the air adhering to 
each, in other words deduced the vibrating specific* gravity of the 

* ** The vibrating specific gravity of a compound pendulum is ordAnariVy found 
*‘ja« follows ; het d/, d" d'" ... denote the distance of the centre of gravity of each 
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pendulum. He concluded from all his results, that even if a pendulum 
is formed of materials having the same specific gravity, yet if it be 
not of an uniform sh^e throughout, each distinct portion must be 
made the subject of a separate computation, in order to determine the 
correct vibrating specific gravity of the whole body, since each part 
will be differently affected by the surrounding air. 

The last extensis^e series of experiments were those taken in 
1828-31 by Captain Henry Foster, who was sent out on a scientific 
mission by the Board(fcf Admiralty. He took out with him four 
invariable pendulums of different metals, two of Captain Kater^s 
pattern, and two of Baily’s convertible pattern. These last |||||||k 
of a plain straight bar, 2 inches wide, ^ iiudi thick, and "5^^ 2| 
inches long, having two knife edges 39.4 inches apart, but no heavy 
bob or sliding weights, as in Captain Kater’s pattern ; the synchronism 
was adjusted by filing away at one end of the bar; Bailj-'s intention 
was, that the pendulum should either be used as two different invari- 
able pendulums, or applied as a single convertible one for absolute 
determinations, at any station. The objection to the form is, that both 
the knife edges must be exactly perpendicular to the bar, or error is 
entailed, as the bar is not flexible like Kater’s. • Captain Foster 
swung pendulums at all his stations, 14 in number, which were chiefly 
in the southern hemisphere. He made a set of observations at Mi*. 
Browne’s house before the voyage ; on the return of the pendulums 
to England, they were again swung at the same place, but by Mr. 
Baily, Captain Foster having been most unfortunately drowned in the 
Biver Chagres, in February 1831 , just as his mission was completed. 
His observations were reduced by Mr. Baily, who obtained from them 
an ellipticity of 

About this time the Bussian government sent out an expedition 
under Captain Liitke, who used an invariable pendulum, fonnerly used 
by Captain Basil Hall. He swung it first at Greenwich, and after- 

** body respectively from the axis of susponsion : «/, iv'% w "', ... tho weight (in air) 
** of each body : s , s", ... the specific gravity of each body determined in the 

usual manner. Then will the required vibrating specific gravity of the pen- 
diilum be 

W* d' 4 - W'* d'' 4 tv'" d"' 4 ... 

B = w' d' xv'* d" . tv'" 

- 7 ^ -r - 7 / “T —^, 7 , 4 - 

(Philosophical Traxisaciiomt 1B32.J 
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wards at Ualan, in the Caroline islands, Guam, Bonin island (to the 
south-east of Japan), at Sitka in Russian North America, at Petro- 
paulowski, Valparaiso, St. Helena, and St. Petersburg. He deduced 
an cllipticity of from his observations. 

Schumacher, the celebrated astronomer of Altona, conducted in 
1829-30, a series of experiments with Bessel’s apparatus, at the castle 
of Guldenstein, in order to determine the Banish standard, which was 
to be a certain fractional part of the length of the seconds pendulum, 
at the level of the sea, in latitude 45°. Iniftder to estimate the in- 
flueiice of the air, he used, instead of a ball, a hollow cylinder of 
pla^lllllb, made by Repsold, inside which a second solid cylinder, 
also^rplatinum, fitted perfectly true. The outer cylinder was closed 
by ^vers'of the same diameter screwing on to it, which were both 
perlorated ; the clamp holding the wire was fastened on to the top, 
and into the bottom was screwed a point with which the contact was 
made in measuring the height of the cylinder by the micrometer 
screw. 

The pendulum was swung under four different circumstances, viz. 
the long pendulum, with and without the inner cylinder, and the short 
pendulum, also with and without it ; and as exactly the same surface 
was exposed to the air in each case, the influence of it could bo 
computed, which was done by a formula deduced by Bessel. The 
reduction of the observations was made by Professor Peters. One 
novelty was introduced, viz. that of computing out the attraction of 
the ground on which the observations were taken. A square space 
having a side of 600 toises (1279 yards), in the middle of which the 
observatory was situated, was subdivided again into 36 squares of 100 
toises (213 yards) a side ; in each of these borings were made, and 
specimens of the earth removed and their specific gravities determined ; 
as these were very nearly the same, a mean of the whole was taken. 
The height of the floor of the pendulum room was 34| toises (220.6 
feet) above the mean sea level, and the attraction of this plateau of 
the earth’s crust introduced a change in the length of the second’s 
pendulum of 0.000215 English inches. 

Carlini, whilst measuring the Piedmontese arc in 1821-23, took a 
series of pendulum experiments at the Hospice on Mount Cenis, with 
the view of determining the density of the earth. His pendulum was 
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foriJied of a heavy sphere suspended by a wire, whioii was attached to 
a kind of inverted stirrup ; in the part corresponding to the foot plate 
tlicre was fixed a wheel with a sharp edge turning on its axis. This 
wheel was placed on a grooved plate and formed the knife edge for 
suspension ; the arrangements for observing were similar to Bessers. 
Corresponding observations, though not with tlie same apparatus, were 
taken by Biot and Mathien at Bordeaux. The result was a density 
of 4.95. 

One more attempt to determine the density of the earth by means 
of tlie pendulum was made in 1854 by the Astronomer Boyal, Pi-ofessor 
Airy, at the Ilarton Colliery pit. Two invariable pendulums a^I|RI set 
uj) in the same vertical line, one at the top, the other at the bottom of 
the pit, and their coiiieidences with the pendulums of two clocks were 
simultaneously observed, the relative rates of the clocks being deter- 
mined by a galvanic apparatus. After each series of coincidences the 
pendulums were interchanged. The distance between the upper and 
lower pendulums was 1256 feet ; a careful description of the interven- 
ing strata was prepared and specimens submitted to Professor W. 11. 
Miller who determined their specific gravities. The acceleration of 
the seconds’ pendulum below was 2.24 seconds i)er diem, and the 
resulting mean density of the earth was 0.565. 

The best value of the earth’s ellipticity as yet deduced from pendu- 
lum observations is undoubtedly that of Mr. Baily’s. lie combined 
all the observations taken with invariable pendulums, and after apply- 
ing to them all corrections, obtained a mean elli])ticity of - 3 . The 
latest value of the same, from geodetic observations, is Captain 
Clarke’s, R. E. which includes the new Russian arc and is 
The ellipticity obtained from observations of precession and nutation is 
■ 30 V.T (Airy’s tracts). 

The apparatus for the Indian experiments, consists of two invariable 
pendulums on Rater’s princiihe, a vacuum apparatus with air pump 
for exhausting, an astronomical clock by Shelton, a good battery of 
thermometers and a transit ins^uraent. Both pendulums have already 
done good service : one having been used by Q-eneral Sabine in his 
extensive range of experiments, the, other by Professor Airy in his 
ifarton pit experiments ; they cannot be considered, however, to have 
retained their original length, as their knife edges have been reguound, 
35 
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Bach is composed a bar of plate brass 1.6 inches wide and rather less 
tlian an Jtli of an inch thick *, a strong cross piece of brass is ri vetted 
and soldered to the top to hotd the knife edge, which consists of a 
prism of very hard steel, passing through the bar and, adjusted at right 
angles to its surface. The prism is equilateral in section, but the edge 
on which it vibrates is ground to an angle of about 120° ; the length 
of the bar from knife edge to the extremity is about 5 feet 1-| inches. 
At 3' 2|-" from the knife edge, a flih circular bob, also of brass 
nicely turned and pierced in the direction of its diameter, is fivinly 
Boldjered on; the part of the bar beneath the weight, called the tail 
piecjljkvhich is about 17" in length, is reduced to a breadth of 0.7 of 
an iiicdi and is varnished black, in order to contrast better with tlio 
white disc on the clock pendulum, in the observation of the coinci- 
dences. 

Tlie knife edges rest on agate planes set in a solid brass frame, 
which is provided witli tliree levelling screws. On the outer side of 
each plane are Y’s, which are moveable in a vertical direction by 
means of an eccentric ; the knife edges rest in tliem when the pendu- 
liim is not in use, and by their means the observer is enabled to lower 
the pendulum down gently so as to bear always on the same parts of. 
the agate planes. Each pendulum has its own set of planes, and will 
give different results if swung on any others. 

It has been decided to swing the Indian pendulums in vacuo, in 
order to secure the following advantages. When the pendulum has 
been set in motion, it will vibrate for a whole day ; its temperature 
will be more equable ; it will not be disturbed by currents of air ; 
and errors in the formula for the correction for buoyancy are unimpor- 
tant. The vacuum apparatus consists of a cylinder of sheet copper 
about 1 foot in diameter and rather more than 6 feet long, with 
hemispherical caps, the upper one of glass and moveable, the lower 
one of sheet copper and soldered to the cylinder. The upper end of 
the cylinder carries a strong brass plate, to which are attached the 
frames containing the agate planes and a bar of the same metal and 
shape as the pendulums ; placed side by side with a pendulum inside the 
apparatus, tlie bar and pendulum ,will be of the same temperature, and 
it is evident that thermometers attached to the former will give tbi 
required temperature of the latter. Two delicate thermometers are 

\ . ^ 
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attached to the bar, their bulbs being sunk in the metal at points 
c(pudistant from each other and the ends of the bar. The stem of the 
upper thermometer is inverted, and placed side by side with that of 
the lower thermometer, in order that they may both bo viewed 
tlirough a mSderato sized glass plate let into the cylinder. In the 
loAver part of tlie cylinder there arc- four other windows, two on the 
line of the pendulums, to enable their coincidences to be observed ; 
the other two at right angles to those, to give additional light and 
enable the observer to ascertain wdi ether the detached pendulum is 
vibrating truly without wabble. There are two scales fixed at right 
angles to each other, inside the cylinder, on a level with those willows, 
one of which is used for measuring the arc of vibration of the ])en- 
dulum, and the other to measure the distance of the pendulum fi'om 
the former scale, which is nc<;essary to funu.sh the correction for 
parallax in the readings of the arc of vibration : it is useful also in 
placing the pendulum at a cousiaiit distance from the clock, which is 
found convenient in practice. 

The upper of the cylinder is made of greater thickness than tlie 
rest, and at top is a strong projecting flange which is intended to rest 
on a strong cast iron frame made in two pieces, so as to grip the 
cylinder roimd the thicker part just below tlie flange ; the halves of 
the frame arc then firmly bolted togetlnw with nuts and screws. The 
U2>l)er surface of the flange is ground ]>erfectly trim to receive a hell 
glass, the ea^) already mentioned, which is like the receiver of an 
ordinary air pump. The ccecntric for raising and lowering the p<'n- 
diilum on to the agate planes ]>asses through a stuffing box in tbe 
upper part of the cylinder. Motion is imparted to the pendulums l)y 
moans of a fork and crutch turned by a sjiindle which jiassos througk 
another stuffing box. 

The clock with which the vibrations are compared is firmly se(?ured 
to a wall, and tbe vacuum a^iparatJUs is erected in front, at a distance 
of about 2 feet from it. Tlie diaphragm for limiting the view of the 
disc is fitted inside the clock case. 

The telescope for observing the coincidences m jdaced on a small 
masonry pier at a distance of about 8 Jeet from the vacuum ajiparatus 
is mounted so as to slide laterally on a graduated horizontal har ; 
it has also a slight vertical motion. The thermometers and barometers 
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are read from alongside of this pillar by means of a catlietometer, vi 95 . 
a telescope sliding up and down on a vertical rod. The object of this 
is to obviate the ill effects of any defect in the isolation of the appara- 
tus, as well as the influence of the observer’s person on the thermo- 
meters. ’ * ^ 

the disc on the bob of the clock and the tail-piece of the de- 
tached pendulum are too far apart to be viewed simultaneously by the 
telescope, a lens is placed between them,} so as to throw the image of 
the white disc upon the tail-piece of the pendulum. The vacuhni 
cylinder and all its adjuncts, air pump, &c. were made by Adie, and 
are only new portions of the apparatus. 

method of operation is as follows. After setting up the clock, 
the vacuum apparatus is inserted in the iron frame and suspended 
either on wooden trestles or masonry piers; the frame is roughly 
levelled ; the temperature bar is flxcd in position ; the agate planes 
are screwed on firmly to their bed plate, and arc very carefully levelled 
by means of delicate spirit levels provided for the purpose. A pen- 
dulum is now inserted and let down upon its planes, but the clock 
must not yet be set in motion. The telescope is next set up on .the 
prolongation of the lino which passes through the two pendulums, 
when both arc at rest. For this purpose it is moved laterally on its 
graduated support, until a very small portion of the paper disc, on tlio 
bob of the clock pendulum, is visible on one side of the tail-piece of 
the detached pendulum. The reading is noted, and the telescope is then 
moved in the opposite direction, until an ecpial portion of the disc is 
visible on the other side of the tail-piece ; the reading is again noted, 
and the telescope is set to the mean position. Tlie |)cndulum is then 
removed, and the diaphragm in the clock case adjusted, until its cheeks 
are tangents to the disc. The pendulum may now be replaced, and 
nothing remains to be done but to exhaust the air out pf the apparatus 
and to set the pendulums in motio% 

The observations are made in exactly the same way as already de- 
scribed in the account of Captain Kater’s apparatus ; the times of tho 
disappearance and 'reappearance are both noted, and tho mean taken as 
the true time of coincidence. The arc of vibration is then determined 
by noting the reading of the arc, when it is cut by the samp edge of 
the tail-piece on each side of the vertical lino. The thermometers and 
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]Naroi^eter arc read by means of the cathetometer. It is usual to 
observe not every coincidence, but tlie first three consecutive coin^ 
cidences, and then the 11th, 12th, 13th, then the 21st, 22ud, 23rd, and 
80 on ; after observing the first two or three, the times of the after 
coincidences can be easily computed with sufficient accuracy to intimate 
when the observer should be ready to note them. 

It is intended to have observations made generally along the Great 
Arc at stations 2'^ apart in latitude, and at other points whtn'e it may 
If desirable to obtain data regarding local variations in the intensity 
of gravity. 

The pendulum experimentH in this country will afford (in independ- 
ent value of the ellipticity of the Indian arc. It is also hoped that 
they will throw some light on the existing discordaucoi' between the 
astronomical and geodetic latitudes of the Imlian survey. 

The amount of the deilections of the plumb line, due cO the Hima- 
layas and elevated table lands to the north of India, have been compnt(Hl 
by Archdeacon Pratt for the different terminal stations of the Indian 
arcs; but these determinations are so much in excess of the results of 
the survey, that it is evident that the effects of the mountain attraction 
must bo in a considerable degree compensated, either by a deficiency 
of density in the strata to the north, or by an excess of density in the 
sti'ata to the south of the survey stations. 

Now the pendulum can undoubtedly be made the means of showing 
whether the compensation is to be attributed to cither of these causes ; 
for, whilst the effect of a distant range of mountains on the vibi’ations 
would be quite inappreciable, any local variation in tlie density of the 
underlying straH would show itself most unmistakably ; so tiuit by 
taking observations both at a normal station, and at a few points in 
its vicinity symmetrically situated around it, should there be any con- 
siderable excess or defect in the density of the strata to counteract 
the disturbance due to the mountain mass, the pendulum observations 
would not fail to point it out.* 

Professor Stokes remarks in his letter on iheso operations : The pendu- 
no doubt indicates only the vertical component of the disturbing force, 
whereas it is the horizontal cojwponentin the 'plane of the meridian that affects 
“ tho measures of arcs j at any one station, of course, a horizontal disturbanca 
“ may exist without a vertical disturbance, and vice versA ; but iti a syf^tem of 
stations disturbances of tho ono kind must necessarily be accomi)aiiied by dis- 
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The Indian operations will eventually be combined with those jbaken 
previously with similar instruments, in other parts of the world, to 
deduce the cllipticity of the earth’s mean figure. Both Sir Jolki 
Herschel and Professor Stokes have remarked, in their letters on the 
proposed Indian operations, that almost all observations hitherto made 
have •been taken at stations eitlicr on islands or coasts, so that a series 
along the centre of a continent is very much needed. A complete set 
of observations ha,s been aheady taken tlie Kew observatory by 
Mr. B. Loewy, with the Indian ax)paratus ; and on the completien^f 
the experiments in this country it will be returned to Kew, in order 
that final observations may bo taken, to show whether the pendulums 
have undergone any change in the interim. 

It is to b#hoped, however, that so good an opportunity will not be 
lost cf extending these observations to stations easily accessible from 
India, though not includinl within its limits. On this head Professor 
Millei’s opinion may be (pioted at length, ^‘■^^ch would be added to 
the value of the observations made at the stations of the Indian 
survey, if, before the pendulums were brought back to England, 
observations could be iiiado with them at some other points, especially 
points nearer to the e(piator, such, for instance, as the south coast of 
Ceylon, Singapore, or on the coast of Borneo. Another accessible 
point, interesting from being in a long line of depression, where a 
large gravitation might bo expected, is Aden.” 

The intention of the Bussian government, to have similar obser- 
vations made along the Bussian arc, has already been alluded to* 
If, after the return of the pendulums to England, they were to be 
swung at one of the Bussian stations, it will be poi®ble to combine 
the Bussian with the Indian operations, and deduce a value of the 
earth’s cllipticity from exclusively Continental observations, extending 
from Cape Comorin to the norftiernmost part of Pimnark. 

“ turbanoos oftbo other kind. Indeed it Is theoretically possible, from the ver- 
** tical disturbances, supposed to bo known, actually to calculate the horizontal 
“ disturbances, and that without assuming anything beyond the law of universal 
“ gravitation. Actually to carry this out, would probably require observations 
** to be made at stations iiioro numerous tlian can be thought of, but the fact of 
its possiblity shows how severe a check pendulum observations are capable of 
“ exercising on the results of geodetic observations.’* 
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Notes on a collection of Land and Freshwater Shells from the Shan 

States. — Collected by F. Fedden, Esq.^ 18G4-G5 . — By W. Theobald, 

Junior^ Esq. 

[Received 17th July, 1865.] 

Mr. FoddoH having kindly placed in niy handt^ for examination a 
small collection of shells from the Slian states, I am led to offer the 
following brief remarks, though I have not the n'cjiiisite time at 
my disposal at present, to describe the many novelties which the 
collection contains, most of which, however, Mr. Ihmson will shortly 
describe in the Annals of Natural History. Although the condition 
of many of the specimens is very poor, for purposes of describing 
specific characters, and many specicjs are represented by a single 
individual, still the collection affords conclusive evidence the great 
riebness in terrestrial mollusca of the region where it was made, and 
interesting proof of th<! distribution of some shells, hitherto rather 
scarce in Indian collections. 

Fam, Mel AN i ADAS. 

1. 1 Melania Udmrcxilata^ Mull. Species. 

Large and tine ... 1.90 X 0.60. 

2. 2 M. variahills ... Oomnion. Melania, 2. 

Of this melania there are five marked varieties, some of which 
could doubtless be separated specifically by many systematists. 

3. 1 Glabra. A smooth var. from the tepid springs of Nam-moo. 

This var., in common with all the others, has the apex but 
little erbded, and differs but little from the ordinary smooth 
var. found in Pegu and Bengal. 

An average specimen measures 2.00 X 0.75, the measurement being 
taken along the long axis of the shell, alfd the transverse diameter of 
the last whorl. 

2nd. Vittala. This var. is also smooth, but with more convex whorls 
than the last. The shell too is paler, with a dark median stripe becoming 
obsolete on the last whorls, but wmll marked on the earlier ones. 
Average size 2.00 X 0.75 , 

3rc^. Tiirrita. A black turrited var. sometimes slightly eroded at the 
extreme apex, and with the whorls ornamented with two or more, 
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iiBually three, series of proiuinent tubercles, ranged in syninietrical spirnL 
ordci- with four non -tubercular spiral keels on the last whorl towards the 
mouth. The tubercles form oblique transverse ribs, but the ribs are 
a subordinate feature to the spiral ornamentation. 2./)0 X 0.75. 

4:th. Pyramidalis, Ornamentation like the last var. but form very 
squat, with rapidly increasing whorls. The shell is slightly cmrulesccnt, 
with four dark brown stripes visible in the interior, corresponding with 
the spiral keels outside. Columella sligfitly yellowish, apex but little 
eroded. 1.90 X 0.85. 

Orotto in Nam-mah stream. 

2»(/. Idaccife.ra. This var. is intermediate in its character between 
vars. 2 and 3. Its whorls are ornamented with four or live I'ows of 
beaded keels, the transverse ribbing being often well •arked likevvise. 
Most of the specimens were dead shells. 1.90 X 0.75. 

It is noteworthy that the ordinary type of M. variahtlh^ or the huge 
specimens of tlie race met with in the Arakan hills, are not re])resented 
in th(^ coflcction, though the abundance of calcareous rocks. and calc tuff 
would, facie^ lead us to expect shells of similar, if not greater, 

dimensions. Climate and a lower average temperature of the streams 
in the Bhan country may possibly explain the small size 3L variabi/is 
there attains, since I have a Maulmein shell which measures 4.00 
X 1.30, and Arakan specimens not rarely attain (decollated shells). 
3.00 X 1.30. 

3. 1 Paludomus. 

A single specimen of a large paludomus, which I have not 
yet identified, occurred in the collection. 

Fam. Paludinidje. 

4. 1 Paliidina naticordes, n*. s. 

Two marked varieties of this shell occur. A smooth one with one, 
two or three filiform keels, an^ a strongly keeled var. with prominent, 
rugose keels. The speejes is probably undcscribed and may be thus 
ebaraeterised. 

P. naticordes, Th. — Testa turbinata, sub-polita, solida, pallide flavcs- 
cente cornea ad peripheriam eariim munita ; marginibus callo junctis, 
callo columellari non raro valde inerassato, umbilieum obtegente. 

VarlMas fasciata^ fasciis duabus castaneis ornatur, hac supcrperiplicri- 
ali, illH juxta suturam posita. Anfractu ultimo tertia notest a carina 
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pafiliim remota. Callo flavesceiite, ore interiori coerulescentc. Anfrac- 
tibus 6|. 1.45 X 1.10 

Var, carmala, Cariiiis quatuof fortissirais '.supra munitur, et infra 
pcripTieriani rox vel quinque Isevioribus ; colorc albido ; epidermido 
iiavescente; fasciis rionnullis castancis iiiterdum ornata. 1.40 X 1-00. 

These two varieties pass into each other, but the peculiar columcllar 
callus is pretty constant in all sj)ecimens. But for this cliaracter, some 
of the smooth variety might be referred to P. Beiigalensis^ which 
is an extremely variable species. 

Tlic strongly corded var. is well marked, but I have preferred taking 
the smooth shell as the type of the species, and have regarded the 
keeled individTials as hypertiophied, placing the greatest value, as a 
specific character, ipn the columcllar callus, occurring in both varieties. 

2. P. mehwostoma. Paludina 2. 

1. B'Uhtnla nassa^ n. s. 

Testa elongata, turbinata, polita, diajdiana, solidiuscula. Labio 
cxpansiusculo, plica callosa externa munitii. Anfractibus quinque. 
5 45 X 0.25. 

Tills is the only species of PUJnnia in the collection, and it is well 
characterised by the strong rib-like fold strengthening the lip outside, 
somewhat as in “ nassa.” 

1. Anqnillaria^ sp. 

A small species similar to that found at Maulrnein, but distinct 
from the smaller species met with in the Arakan hills. 

An ordinary specimen measures, 1.75. Aperture 1.25. A very large 
Bpecimen of the Arakan species. 1.45. Aperture 0.95. 

♦ Fam. Helicid^. 

Of Helices of all sections, the collection ‘comprises twenty-three 
species, nearly one half of which seem undescribed. * 

1. Hel ix ^ n, s. 

A large dextral species of six whorls partaking the characters of H, 
tnferrupta and H, semidveassata^ but very distinct from either. All 
the specimens are unfortunately dead shells. Lat. 1.55 X Alt. 0.75. 

2. H, Blanfordi^ Th. 

This species was originally founded on a single shell from Darjiling 
in my cabinet, which, from its sculpture, I had no hesitation in separat- 
36 
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from itR nearest ally IL cycloplax. It appears to be a comifton 
shell in ths Shan states, though not so in the Eastern Himalayas, but 
all the specimens are dead shells. *They agree well with the type, 
though a trifle larger and more convex. 

3. Helix ansorinuSj n. s. (MSS.) 

A very marked form, but all the shells dead ones. 

Tlie sculpture is very ornate and well marked. Shape somewhat as 
in IL Pcgucnsis. 1 .20 X 0.60. * 

4. II. delibraia^ li. 

6. H. 

6. IL 

7. II. 

8. II. (approaches H. Guerini). j# 

9. IT. sanisj B. 

Though a trifle larger than the type, T can see no sufficient reason 
for separating this from the Andaman shell. A few dead specimens 
only are contained in the collection. 

10. H. infala, B. one or two specimens. 

11. H. atfecfiaj B, one specimen. 

12. H. 

13. IL 

14. IL 

15. IL similaris, For. nar. 

This shell is somewhat variable. It is usually banded, but occasion- 
ally the band is obsolete. It tends to unite II. Zoroaster^ Th. and 
H. holusj B., closely approaching the former, but being less depressed 
and more tumid, though not so globose as the sirgiiller sized IL bolus, 
B. 0.75 X 0,40. Another variety occurs which might be ranked as a 
large II. ^oroaster, Th., but it is not larger than the type of that shell, 
bnt shows a tendency to approach H. delihrata, B. in form and expanded 
peristome. 0.80 X 0.40. 

16. H. Oldhami, B. 

A little larger than the type which was from near Ava, 

^ 17. H. Battoni, Pf. 

A single specimen of this widely spread species was in the collection. 

18. II. Aralcane7isis, Th. A single specimen of this shell also 
accompanied the last, a trifle flatter that the type.. 



277 


1865.] Land and Freshtvaler Shdlsfroni the Sha7i States, 

•19. V. Helix, 19 

1. PJectopylis, sp. Pleclopylis, 1 

A described species, but not identified with certainty. 

1. Nanma viirinoides. 

Abundant. 

2. N, consepta, B. Nanma, 3 

Closer armed and one more whorl than the type, which was from 

near Maulmein* 

3. N, 

1. Strejjiaxis Birinanica, Th. 

The variety wanting the marginal tooth. 

2. S. Blanfoi'di, Th. Three specimens, 2 

1. Vitidna {Cryptos(mea, Th.) preeslans, Gould. 

Tolerably common. 

2. V, 

Type as the last. A small species of the same, 2 

1. BuUmus Sinensis. 

A single specimen of this species which is tolerably common in the 


Pegu forests. 

2. B of the “ Gmcilis'^ common, with deciduous 

epidermis. 

3. B ditto, common. 

4. B. gracilis, common. 

5. B 


6. B. Niligiricxis. * 

The occurrence of this shell is very interesting. It has €ight 
whorls and differ^lightly from the type, but not to a greater degree 

than Nilghiri specimens do from one aiiotlier. Bulimus, 6 

A c/ia^wa. . .four species. 

A 

A 

A 

All of the ordinary Indian type. Adiatina, 4 

Pupa In species with new^ 

P n. s. , Pupa, 5 

1. Clausilia, a large species, not rar^? 

2, C. ...... a small species, rather rare. 
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3. C. a larger species, common. 

All three seem new species. Clausilia^ 

Fam. LiMNiEinju. 

Lymnasa.^ a small species, Lyyincea^ 

Planorhis CoromandelianuSj Fab. 

Very common, rather small Planorhis^ 


3 

1 

1 


Fam. DirnoMMApNiDiE. 

Diplommatina, five species. 

As far as a cursory examination enables me to judge, all five seem 
undescribed : two are sinistral, the others dextral shells. 

JJiplom7natinaj,,, 4 

Fam. Cyclostomid^. 


1. Pterocydos. 

Probably a new species. Of the type of P. pullatus^ B., but three- 
fourths larger. 

2. P. insignis^ n. s. 

Forma typic^. Testa albida ; epidermidc flavescente sive castanoa, 
decidua vestit^, castaneo-fasciata. Peristomate dnplici, antice valde 
expanse. Operculo intus concave, extra planiusculo, margine valde 
radiate hirsute. Lat. 1.20. Lat. oris intus 0.65, 

This handsome shell seems tolerably abundant. 

Pterocydos^ 2 

1. Cyclophorns speciosnsj Phil. 

A common species, specimens of^medium size. 

2^ C. cormi-venatorinm, Sow. 

A single specimen occurs in the collection, rather more tumid than 
Ava specimens. 

3. a n. s. 

A distinct but not very well defined species, approaching near to 
C. excellensj but wanting the funiculate keel of that species. Only a 
few dead shells were collected. 

4. C. n. 8. 

A single broken specimen, but evidently a new species, recalling in 
fbrm C. involvulm j-onlj larger, and for its size a lighter shell. 

6. C, n. s. a very minut#s£ell, smaller than G. Scissimargo. 

Cydophorus^ ... 5 
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• 1. Pupina arulaj "B. Two specimens. 

2. P. artata^ B, Two specimens. Pupina^ 2 

1. Alycofus^ n. s, type of A. Infjrami^ Bl. 

2. A. ri. s. type of plectocheilus^ B. 

3. A. 

4. A. 

5. A. amphora^ B. Two small specimens. 

6. A. Ahjcceusy 6 

1. Pomailasj n. s. 

2. P. 11 . s. near P. Pegaense^ but with more convex whorls. 

_ PofnatiaSj 2 

CONCHTFERA. 

Fam. Unionid^. 

1. Unio Ctzruhus. Very line. 

2. U. marginalis. Fine. 

8. Sp. fine. Unio^ 3 

One specimen occurs ^ a unio, remarkable for having two rounded 
osculating teetli, one in each valve, very near the anterior end. These 
teeth are smooth and apposed without interlocking. The species is 
also found in the Pegu Yonia hill streams. 

Fam. Cycladid^. 

1. Corhicula Common. 

A small species with yellowish epidermis. Corhicula^ 1 

Genera 24, species 77. 


" Scientific Intelligence. 

London^ Sept, 1865. 

My dear Grote, 

As you will doubtless print much of my last letter, I will add a 
few more items of intelligence concerning matters ornithological, as 
I have still been steadily engaged in my commentary on Jordon’s work. 
This has now grown so extensive that I have divided it into four 
parts, which will probably spread over the Ibis for next year. The 
first three, treating respectively of Jordon’s three volumes, and the 
fourth, of Ceylon birds, not included by him, and a final tabular expo-^ 
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sition of the Omis of the Indian special province of the Indian region^’ 
This I divide into 24 districts, and give one to four asterisks to each 
square, according to the amount of commonness of the species, and a 
cross where I regard it only as a casual straggler. So that consider- 
able information is conveyed at a glance. I next take up the Indo- 
Chinese or Ultra-Indian province, for which I have a fair amount of 
material. You will have received from Col. Phayre a short note from 
me respecting the middle-sized Indian Cormorant and one of the 
Ping-plovers. I now tell you about them more in detail. No. 1006 
of Jerdon will stand as O, fuscicolUs^ Stephens ; Syn. sulcirostrisj 
Brandt (figured in Gould’s B, A ustr.)^ sulcirostris et stictocephalus^ 
Bonap., leucogaster^ Meyer (apud Jerdon), leacotW^ Blyth, alhiventer, 
Tickell mi[ purpnrag^ila^ Pealc, — Sinensis (apud »Terdon), G.K, Gray^ 
cat. of Nipalese hirds^ Jerdon, — a somewhat formidable array of 
synonyms. Also, one common small Cormorant is the true pygmceiis of 
Pallas. Next, about the Eing-plovers. No. 849. This is, as I mentioned, 
JE. curoniens, (Beseko), minor ^ Meyer, and I^dicns^ Latham : distinct 
from JE. pjhilippensis^ (Scop.), which is a species intermediate to 
jE. curonmis and cantianuSj obtained by Wallace in Borneo, uE. 
philippensis in nuptial dress, has the usual white forehead surmounted 
by a black band, also a black loral streak and auriculars in part ; 
crown rufescent-brown with a more rufous periphery ; some black 
behind the nuchal collar above ; the black pectoral streak narrow or 
interrupted in front ; and the tail unbanded, with the outermost three 
feathers white ; legs pule in %e dry specimens : length of wing 4 inch ; 
of tarse inch. It should be looked for in S. Indil. Of No. 850, 
there are two specimens in the India museum, one of w^hich is the 
philippensis of Sykes’s list. After learning of the dfstinctnoss of phi- 
lippensis f^m curomeusj I re-examined Horsfield’s type specimen of 
his pusillus ; and though in bad condition, especially about the nape, 
I now recognise it as distinct. It is in winter dress, and has not the 
white collar seen at all seasons in others of the present group. As 
compared with cttronicus^ the tail is more cuneated, with the dark 
band considerably less developed, shewing only as a narrow cross 
stripe on the outermost feathers, ferhaps it is Ch, Peroniij Sany., the 
description of which I have not yet seen. It should also be looked 
for in 8. India. Jerdon omits to include the Gh. nigri^rons, (Cuv.), v. 
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melanops, (Vt.), liis rmsatus^ an Australian specieSj of which he obtain- 
ed a single specimen near Madras in the montli of June (i. e, during 
the southern winter), and which is now in the Society’s museum : 
of course an exceedingly rare and accidental straggler. The Indian 
Neophron tiims out to be distinct and new, N. orienlalls, nobis. It is 
not the Vulkir meleagris of Pallas, which he describes as a rarity in 
the Taurian Chersonesus, and which is the black-billed N. perenop- 
terns. Pour of our rarest Falconidw I have made out to be Japanese 
species, all priorly named by us ‘ insulars.’ 1. Accipiicr nisoides^ 
nobis (gularis^ ScliL, of which he nob^s a spetimen from Nipal !) — 2. 
Jiuteo aqnilinus (v. leucocephala)^ Hodgson (lumiilasius^ Schl.), — 3. 
B. lAnniipies^ H. fJapo'nicaSj Schl.), — and 4. Bollornis pygyncpus 
(Jhiteo pygmeens^ nobis, B. py rrhogniys^ Schl.), of which Hcdfer obtain- 
ed a specimen in the Teuasserim provinces. Athene caManoius^ nobis, 
of Ceylon, is recognised as distinct, from casianopterns of Java l)y 
Schlegel. Jordon’s No. 145 is not Tockas gingalensis (verus)^ l)ut 
T. griseus (Bnceros griseus^ Latham, />. cineraceus^ Scm.), as distin- 
guished from T. gingalensis of Ceylon, which, together vN'ith the other, 
inhabits that island. The two were discriminated by Layard {Ann, 
Mag. N. II. 1854, XIII, 260), though lie describes both^inder cinga- 
lensis ; and lie also indicates a second IJydrocissa (akin to H. aJhiros- 
iris and H. conoisus) as inliabiting the mountains of Ceylon. Spilor- 
nis hacha inhabits Ceylon in addition to Sp, checla ; and the Parda- 
lotus pipra of Lesson is a second Cinghalese Prionochilus (sou 
Piprisoina') unknown to Layard. The ^‘ge crimson Chrysocolaptes of 
Ceylon will railk as C. StricJclandi (Layard, v. carlotia^ Malherbe), 
erroneously figured by Jordon in his 111. Ltd. Orn. as Bi^ichypienius 
CeyJonus I No. 197 should bo Megalaima Rodgsoni^ Bonap, of N. E. 
India and the whole Indo-Chinese provinces, as Hr at least. as Cainbo- 
jia; where the species is mistaken by Schlegel for the Javanese 
corvina, which is wholly unknown in those parts : and 31. viridis 
(apud Schlegel), of Java is quite distinct from 3T. viridis (verus) o 
S. India, and is probably the true lineata^ Vt., as Schlegel himself 
suggests. He also recognises the identity of No. 42 with the leuco- 
rypha . of Pallas, The latter holds just the same relationship to 
rusticay which R. liyperythra (of Ceylon) holds to H. Daurica ; 
also Falco mien apud Schlegel (the Shdhia) to F. peregrmusy 
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Hypotri orchis severiis to H, SuhhuteOj Tinmmctdus rvpicolus («f 
Africa) to T. Alaudarms, and Athene caslanotus (of Ceylon) to A. 
radiatus. In all these cases the deeper coloured bird is more subtro- 
pical, less migratory (or even permanently resident), and does not visit 
temperate latitudes. Schlegel, witli much probability, refers F. peri- 
grinaior^ Sundevall, to F. macropiiSj Swainson (v. melanogenys^ 
Gould), the Australian Falcon which occurs in the Malayan province. 
I think I mentioned that I found a fiile female Falco Bahylonicus in 
the Worcester Museum ; and this is probably the ^ Red-naped Fal- 
con,’ 2 )eregrmo ides apml G. K. Gray, of his Catalogue of the Birds 
of Neprd. The specimen in Worcester is lil??e an adult female Pere- 
grine, only much paler, with all the markings considerably less developed; 
na|>e light cinnamon-rufous marked with dusky ; the moustachial 
fitrcjak small ; the upper parts cross-handed as in adult Peregrines : 
this rare Falcon belonging to the Peregrine subgroup, as distinguished 
from that of the Sakir, Lanan, and Lugger, About Tunvixj I stated 
(m Jhis^ 1865, p. 3d) that Ortygis hizoniemis of II orsfi eld’s list of 
Javanese birds was the species I now recognise as T, tanld (B. Ham., 
V. jdudera^ Hodgson) ; and such a distribution rather puzzled me, as I 
knew no instance of tanlci out of India proper. It is, however, of. 
a nearly allied but smaller species proper to the Malayan province, de- 
scribed by Wallace from Timor as T. rufescens. Thus are here three 
allied species, T. mactdostis in the Indo-Chinese province with China, 
T. tanki in the Indian special province, and 1\ rufescens in the Ma- 
layan province. The prop^namc for the Indian Curlew will be 
N'umenius lineatuSj Cuv. : Syn. N. Major ^ Schlegel. 

D. G. Elliot of New York was here the other day, and picked up a 
few new Folyplectrons from Cochin China at Paris, He is about to 
bring out the Phas^nidoe in grand style, from drawings by Wolf, 
some already made, and which you would most heartily admire. 

Now for some intelligence about what is doing in the Zoological 
Gardens, Regent ’.s Park. There are two small female African ele- 
phants now in London, one of which is safe in the Zoological 
Gardens. Also a pair of the superb Gazella Dama. A fine healthy 
Buceros Ahyssinicus (Ahha Gumha of Appendix to Bruce’s Travels), 
the long-legged ground Hornbill, a mo'st curious kind, which stalks 
about in a style that would puzzle you altogether to make out 
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wlfet it was, if you were to see it stepping about at a distance. Em- 
phatically a snake-devourer. Two young Wapitis came to light this 
week, the daughters of the fine Californian buck ! A lot oi Ammoperdioe 
Heyi ; and different species of Pterocles, Pt. alchata (I may have told 
you) has bred, and I saw the newly hatched chick, prcBcooe of course, 
but inactive, from the shortness of its legs. The Felis macroceles and 
two Ursus Malayanus which I brought doing well. A pair of common 
house Mainas at last ; and I wish I could see a pair of common Indian 
crows, and the two common Indian vultures. Gyps indicus and G. 
lengalensis. Although the temperature has been extraordinarily high 
all this September, and people are panting and languishing as if they 
were in Sierra Leone, I observe with interest and considerable surprise 
that the Arctic Foxes are rapidly re-assuming their white winter coat I 
1 hear of some extraordinary discoveries up one of the great tributaries 
(»f the Amazons, where the few scattered human inhabitants had never 
before been visited, and were unacquainted with the use of metal, 
using stone implements ; and the animals quite tame and unscared 
by man — herds of Tapirs, which would allow their coats to be rubbed 
by a stick and enjoyed the titillation. I just lost a fine thing the 
other day at Stephens’s auction, a splendid skull of Uuhahis brachyceros 
had been knocked down for eight shillings ; and the purchaser would 
not part with it. You would otherwise have had it. 

P. S . — I have been thinking that you would do well to re-publish 
my commentary on Jerdon’s Birds of India, if you could get Jordon 
himself to annotate it, and thus afford convenient opportunity, 

of making known all that he may have to add, in order to complete 
our information on the subject up to the date of publication in the 
J. A. S. I much wish to know how his book has sold, and also what 
progress he is making with the other classes of vertebrata. N. B, 
Felis Tuhiginosa of the Coromandel Coast extends to Ceylon (Cingha- 
lese speciuj^n in Belfast Museum) ; and my Cinghalesc Sciurus Lay- 
ardi is in the Worcester Museum from Malabar, sent (with PresbyUs 
Johniiy vems^ Sc.) by B. Cole of Madras. Also, in tjie Worcester 
Museum, a fine adult female of the rare Falco Babylonicus^ alleged to 
be from Java, which I do not believe^ I have seen a kitten of my 
Felis Jerdoni from Malabar, ^d I have little doubt that this jungle- 
cat there takes the place of P, rubiginosa of the Coromandel side of 
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tlie Peninsula. I add a list of desiderata for the Zoological Gardens, 
You may smile at my enumerating common Vultures, Kites and 
Crows, Frogs and Toads; but these are just what are wanted — 
what nobody thinks of sending. The Batrachia might be sent in . 
damp jars, and would endure the voyage without food, though 
cockroaches might be given to them if available. N. B, There are 
Australian Rallidcd and Pelicans in the Zoological Gardens ; also 
Varanidcdj Scincidts^ and Snakes. Why not also Indian f and 
opcrculated Shells (sent with opercle closed) as Ampullaria and Ceri- 
thium ielescopium ; even our big Achaiina with its pseud-operclo. 
closed. 

Mammalia. Gibbons — Hunuman Monkey and other species of 
Pfcshytis — Wild Dog — Indian Wolf — common Bengal Fox, one in 
Dublin Zoological Gardens, labelled — Jac/ra?, C. aureus ! — Viverra 
Zihetha — Arctonyx — J ungle-cats — 4-horned Antelope — Gay jils and 
common Buffaloes (fine, as those of Burma) — Tapir — Ehinoceros 
Smdaicus ^from Sundorbans or Burma) ancf Rh, Sumatranus — any of 
the Himalayan ruminants — Tu 2 )aia — Ifelogale — Rteroniys — Aiherura 
— ^rcupine from Chittagong or Tippera. 

Aves. Lories (any), — comlnon Kites, 2 or 3 (not Brahmini)— 
Limnaetus niVeus (of Jordon’s work) — FontoaMus icthyaetus — Spilornis 
cheela (especially, to contrast with 8p). Elyini) — Poliornis teesa — 
Aquila fulvescens (2 or 3 to contrast with the allied African species) 
— Aq. hastaia — Ketupa Ceylonensis — Vrrua hengalensis — U. Chro- 
manda — Ninox scutellatus^^yps Bidicus and G. Bengalensis (not Oto- 
gyps calvus. With the exceptions of the two common Bengal species 
of Gyps, the series of Old World Vultures is complete. N. B. Neo- 
phron percnopderus of Africa has a black bill, in India a flesh-coloured 
bill 1) — Barbefcs — Centropus rufipennis (very desirable. N. B, The 
two Indian Coels are doing well) — Corvus splendem and C. culminatus 
(pair of each, especially the former) — Dendrocitta rufa ^^ry accept- 
at)le — Bhimraj — Shdma — Sat BhaifMalacocircus) — Bdyas (Ploceus^ 2 
or 3 pairs of each, which would doubtless breed) — Mainas of each 
species, Sturnopastor^ and especially Temenuchus^ pagodarum (2 or 3 
pairs of each) — Jungle-fowls, with white ear-lappet — Adjutants^ 
both species — Giconia leucocephala — Geroniicus papillosus — Threskiornis 
melamcephalus'y one already from Siam \^Gallicrexcristatus — Gallinula 
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fikcenicura — SarJcidiornis melanonotus — Anas pcecilorhyncJia — A. cargo- 
phyllacea — Fuligula rufina — Pelicanus Philippiensis (small Indian 
Pelican, common in South India). If Pelicans can be sent from 
Australia, why not from India? I have mentioned that we have 
Australian EalUdce alive, and also CEdicncmus grallarkis. By the 
way, the middle-sized^ Indian Cormorant still remains an enigma. I 
have seen no specimen in England, nor is any such species recognised 
in Schlegel’s elaborate notice of the genus. Specimens (skins) of 
this bird would be most acceptable ! It appears to be common in 
Kashmir. 

Tickell’s supposed new Gradidous fish is precisely what I told you it 
would be. There should be a plentiful supjdy in the museum, several 
dozens, which I procured in the Akyab bazar. It was described and 
figured by Bichardson, and since by McClelland (who associated it 
with tlie Oadldce). I cannot refer just now, but the synonyms in my 
hand-writing should bo on the label attached to the bottle ; and that 
bottle I left near the specimens of Polynemus^ which Jexdon agreed 
with me in considering the nearest ally. It just liolds that sort of 
relationship to some of the Gadidce^ which the Scoj^elidw do to the 
Sidmoiiidiv ; only the latter arc rc^y more nearly allied, I tiiink. 
There is a most interesting AnstruUan Seal on exhibition at Cremorne, 
which I am anxious to see, and will do so soon. Vide a notice of it, 
in a letter from Bartlett to Gray, in a late No. of the Annals. So 
high a price is wanted for it that the Zoological Secretary has declined 
to purchase hitherto ; but I fear that exhibition of it brings in 
some £11 or 12 per week to its proprietor I Of course I have been 
to see the African Elephant, which differs very much from the Asiatic. 
It is equally docile, but much more energetic and active, and Bartlett 
considers it the more intelligent of the two ! Moreover it is very 
salacious, which the Asiatic is* not (unless when regularly must). It 
was rather m bad case when it arrived, but is now in capital condition. A 
small African/emajc Elephant is expected immediately ; and with it one 
of the long-legged African ground Hornbills, Bucorvus Ahyssinicus^ or 
Ahha Gumha of Bruce. The other Hornbills are doing admirably, viz, 
3 Homrai, one B. rhinoceros^ 1 alhirostris^ and one small African 
Tockus. Two or three more of alhirostris would be acceptable, and as 
many more species as possible, especially the large kinds ; for they 
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shew, well in the spacious aviaries allotted to them. The yellow- 
quilled Porcupine (MaJaharicus^ Sclater,) turns out to be my H, Ben-- 
galensisj the yellow colour of the quills being only temporaiy. The 
8 handed Armadillo is a most interesting form, very different from 
Dasypus^ and considerably akin to Glypiodon. There are a fine 
healthy pair of Chimpanzees, and female Orang-utan ; but no Gibbons, 
which are particularly wanted ; especially as there seems every pros- 
pect now of these Apes living, as they lire so very much better accom- 
modated. The Gazella dmna lately added to the Garden is a fine 
acquisition ; and Burchell’s Zebra has bred. The Eagle you sent has 
assumed the mature plumage ;*and I think I may say that all^ which 
you have sent, are doing well, the 2 MycierUe^ 2 Tantali^ also pair of 
H^matornis Elgini^ and pair of Eudynamys orientalis &c. Gallo- 
pJmsis lineatm has bred ; and there is a young hen | Swinlioei; also a 
half-bred Ocellated Turkey. Males of Phoenicura Beevesii and Diar- 
digallus. Also the Heliornis or ‘ Sun Bittern’ (a very curious form) ; and 
the black-necked Swans. Bengal Floriken in first-rate summer dress. 
It was sent by Babu Rajendro Mullick in 1857. How is he getting on, 
and his store of live-stock ? Three living Apteryx ! Sturgeon still doiiig 
well. Garrulax Sinensu from^hina, quite lively and well : the same 
as the Tenasserim species. The new Cassowary which I described 
turns out to be the finest of them all. A living female at Amsterdam ; 
and its egg quite different from that of common Cassowary, or of 
Mooriik. I have seeii the magnificent fossil head in the British Museum 
of Elephas primigenim late|| dug up near Ilford in Essex, with superb 
tusks in socket — not curled up as in the Siberian specimens often 
figured. Head very different from that of E, Indicus^ more like Afri- 
canus, but the grinders arc of the same type as the former. Another fine 
accession to the B. M. is an enormous aerolite from Australia. 

I must now tell you a few results of interest at which I have arrived 
concerning Indian birds. The paper is a very long one, and will probably 
spread over the Ibis for all next year. When I have quite finished 
it, I contemplate working out the birds of the Indo-Chinese province 
or sub-region, and then those of the Malayan Peninsula. You may 
begin by expunging from your ^list Cotyh suh-soceata (identical with 
Sinemis^j Buticilla phcenicura (as distinct horn phoenicuroides)^ Phyl- 
hscopm irochilm (disavowed now as Indian by Gould), and I suspect 
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afeo Sturnus unicoJor (for which I believe old spotless specimens of 
S. vulgaris have been mistaken) ; Bhodophila melanoleuca^ Genus 
quite identical with Oreicola^ Bonap., as founded on two Timor 
species, melanoleuca and hictuosa ; and therefore I now call the Indian 
one 0. Jcrdonij and do not agree that Pratiiicola ferrea should range 
with it. (Vide Jerdou’s Appendix). The Horornis and Iloreites 
series puzzled us much. Horornis fulviventer = Fhylloscojms fusca- 
nobis I- — M, fuliginiventro^ also a Fhylloscopus^ akin to last. — H, 
fiaviventris a true Dumeticola ; and H. fortipcs^ I suspect, another 
Dmneticola, (to judge from my description of Hodgson’s specimen in 
J. A. S. XIV, 585, for I cannot find a specimen in the museums 
here.) This disposes of the four species admitted by Jerdon ; but 
both in the British and India museums, I find numerous specimens 
marked Horornis assimilis^ Hodg., and these are identical with the 
bird I formerly described as Drymoica hrevicaudata. A iter wards I 
thought that this was the adult of Neornis fiavolivocea^ Hodg., of 
which I had only seen the young ; and this view is accepted by Jerdon. 
It turns out that the two are allied species, and Horsfield’s Sylvia 
moniana constitutes a third ; so I bring these three together under 
Neornis, and sink Horornis altogethcf. As for Horeiles, I know but 
of two species, the large H. major, and the small H. brunneifrons, 
(y.%chi8tilatus), of which pollicaris is the young ! Jerdon sends me a 
new Dumeticola ; making 3 (if not 4) of this form, which I think 
might be very well merged under Locustella. Jerdon tells me that 
my ^cipiter nisoides is common in the^ interior of the Himalaya ; I 
can md no specimens, and two that he has sent me (as I presume for 
this) are decidedly A. Virgatus, which he should know well. His new 
swallow, Hirundo Tytleri (in Appendix), I cannot distinguish from 
H. cahirica of Palestine and Egypt ; but Adam’s species (referred to 
by Jerdon and H. fiuvicola) is distinct, and Gould has named it 
empusa. Two species of Woodpecker are confounded under Ch^so- 
colaptes sultaneus, viz. true suUaneus, H. (strenuus, Gould), which is 
considerably larger, rare, and known only from Nipal ; and C. Deles* 
serti, Malherbe, from all India, Indo-China, and Malayan Peninsula. 
Zoothera imhricata, Layard — Oreocincla Nilyiriensis^ nobis. Of Cuc- 
koos, our Himalayanus is the canoroidcs^ Muller, and optatus, 
Gould; and this species is accepted as striatus^ Drapeiz, by Schlegel. 
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It would seem to be the commonest species of the archipelagib. 
Wiillace has also G. poliocephalus from Java. In the British Museum 
there is a Nipal specimen of what seems to me a small race of IL 
sparverioidesy which I have named nisoides : wing 7^ in. — Of IL 
nisicolor I have now seen several specimens, it. strenuuSj GHould 
(B. As.)j I think doubtfully separable from sparveroides ; and his 
hyperythrus is just the adult of Ilorsfield’s fugax^ which I consider to 
be distinct from the Indian varius, Tl|e fugax I now recognise as 
11. fiaviventrisy (Scopoli. Syn. G. radlatus, Gm. ; H. pectoralu^ Caba- 
iiis, and H. liyperythruSj Gould, — the adult; wtxAG.fngax^ Ilorsf., 
sparveroides apud von Schrenck, — the young.) — From China, Philip- 
pinieSj Borneo, and Java. My GeocicMa disswiilis is Tardus chrysoJaus^ 
Teinm., nec cardis (Jerd. No. 358). The Tragopan DuvauccUi^ Temm., 
is Pucrasia castanea^ Gould ; and its true liabitat probably Kashmir 
{Kdfiristan being altogether out of the question). I suspect that 
nipaicnsisj Gould, is merely a hybri^ between it and the common 
Himalayan species, Arhoricola. I have made out a list of 12 species 
of this group 1 I^urnix Dussum/ierii (verus) = Sykesi ; and T. Duss^c- 
mieri apud Jerdon must stand as tanchi^ B, Ham. (y. joitdera^ Hodg- 
son). Cmarca leucopfera^ nobis, is Anas scutulata, Muller, 

This must do for the present. I may add that the large striped 
Derbian Eland has a very different form of ear-conch from the common 
Eland, broad like that of the Kandoa, instead of lanceolate as in the 
humped cattle. This is a notable distinction. 

Note on the Peura Patridgbs {Arhoricola, Hodgson). This^oud 
of hill Partridges, with long (or moderately long) straight clawf and 
spurless, is greatly developed in the jungle-clad hills of S. E. Asia 
and its islands, where probably several species yet remain to be 
discovered. 1 think we can already enumerate — 

a. WiiJi the throat well feathered. 

1, A TORQtJEoLA. (Tem., p. c. 462-3.) The only species known to 
me in which the sexes present a marked difference of plumage. 
Himalaya. 

2. A. RUFOuuLARis, noMs. S, E. Himalaya (at a lower altitude 
than the preceding race^) and also the Tenasserim mountains. (J. A* 
S. XXIV, 276.) 
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%8. A. BRUNNEOPECTUS, Tickell. {J, A. S. XXIV, 276.) Tenas- 
serim mountains. 

4. A. JAVANICA. (Brown, J. A. Zool. pi. XVII; Temm., p. c. 
1488 : but qnm'e — the red surrounding the eye?) Java. 

5. A. (?) JEruqinosa, (Eyton. P. Z. S. 1839, p. 106.) Malayan 
peninsula. 

h. With the throat thinly clad with feathers^ shewmg 
the crimson skin beneath. 

6. A. PERSONATA. (Horsheld, Zool. Fes. in Java, fig. ; Tr. Lini. 
Soc. XIII, 184.) Sumatra (?) and Java. 

7. A. ATRoGTJLARis, nobis. (J. A. S. XVIII, 819 ; Perdix oliva- 
cea of Buchanan Hamilton’s drawings, not of Gray, Hardw. 111. 
Ind. Zool.) Hills bordering the valley of the Brahmaputra soutli- 
ward. 

8. A. INTERMEDIA, nobis. A. S, XXIV, 277.) Probably from 
Arakan. 

9. A. ciiARLTONi. (Eyton. 3fag. 31. II. 1815, XVI, p. 235.) 
Malayan peninsula : not uncommon about Pinang and Province Wel- 
lesley. (Type of TropicoperdiXj nobis, passim f) 

10. A. CULOROPUS. (fickell. J. A. S. XXVIII, 415, 453,) 
Tcnasseriin mountains. 

c. With large hare space in front of neck. 

1# A. PUNOTULATA. (Hardw. III. Ind. Zool.) Hab. ? 

12. A. CRUDiGULARis. (Swiiihoc, lUs^ 1864, p. 426.) Formosa. 
Type of oreoperdixj Swinhoo. 

N. B. The Perdix oculea^ Tern. (Pig. et Gall. Ill, 408 ; Tdrao 
ocellatusj Rafiles, Tr, Lin. Soc. XIII, 332 ; Hardw. III. Ind. 
Zool, ;) of Mergui province and Sumatra, is the type of my Caloper- 
dix ; and P. ihoracica^ Tern. (P^^- Gall, III, 335, P. and Arbor i- 
cola sphenurus^ Banilmsicola, Gould, to which a 

second species has been added by Mr. Swinhoe from Formosa, B. So- 
norivoXj Gould. (B. As. pt. XVI. )^ 

The Partridges of the Peura group are best obtained from natives 
of the countiy who understand netting them. Comparatively few fall 
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to the gun. They rise singly in such difficult places, in steep haim 
boo-clad liills, that even if occasionally hit by a snap-shot, they are 
oftcner lost than picked up, in localities where a trained dog is an 
impracticable desideratum : but there are ways of netting them, for I 
have received from Sylhet several dozens at a time of live A , atrogu- 
laris ; and a lot of -4. torgmoh is similarly now and then obtainable 
at different hill stations. A pair of A, torqncola are now doing well 
in the Zoological Gardens, Kegent’s Parlf:, London. 



Ed. Blytu. 


Erratum in Ifr. Parish's paper in Part II, No. III. of the 
Journal. 

Page 139 Line 35, for Pinas longifoUa read Pinus Massoman(h 
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Ahsirac of the llesult^ ofthe lloiu'JiiAlrtroroUxjiealOhserwxlionH 
taken at the Sarvej/or General's O/Jice, i'alciiila^ 
in the month of Janmri/j 1S()5. 

Latitude 22° 33' 1" North. Longitude 88° 20' 34" l^ast. 

Frrf, 

lleii^lit of the Cistern of the Standard Barometer above the Sea-levelj 18. 1 L 
Daily Means, &c, of the Observations and of the Uygrometrioal elements 
dependent theroon. 
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The Mean Height of tl?e Barometer, as likewise the Dry nml Wet Bulb flier* 
Jiaoiuoler Moaim are derived from llie hourly Observations made duriAg the day. 

f 
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Abstract of the Hfi, suits of the Hourly Meteorological Ohserva^ons 
taken at the Surveyor Q eneraV s OJJlcc, Calcutta^ 
in the month of January^ 1 SG 5 . 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
depeiident thereon. — (Continued) ^ 
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4.11 the Hygrometricftl elements Jire computed by the Orcenwich Constants. 
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Abstract of the Results of the Uourlg Meteorological Observations 
taken at the Surveyor GeneraVs OJlcCy Calcutta, 
in the month of January, 1805. 


Hourly Means, &c. of the Observations and of the llygroinetrical elements 
dependent thereon. 
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73.3 

63.6 

9.7 

10 

.070 

.178 

.883 

.295 

67.3 

72.8 

62.1 

10.4 

11 

.071 

.171 

.950 

.221 

66.4 

72.0 

61.8 

10.2 


The Mean Height of the IJaromoteT, as likewise the Dry and Wet IhilbTlier- 
monu^lcr JMeans are derived from the Observations made at the several hours 
durinj^ the month. 
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Mciforohgical Ohservations. 


# 


jihatracf of ilie Ilesvlts of the Hoiirh/ 'Meteorological Ohservations 
taken at ike i^arvegor Generate Office^ OalciUia^ 
in tke month of Jamfarg, 18G5. 


Hourly IVleang, &c. of the Obgervationg aiul of the Ilygrometrioal elements 
dejiendent thereon. — f Continued,) 


i 

Hoar. 

Mean Wet Bulb 
Thermometer. 

Dry Bulb above et. 

Computed Dew Point. 

Dry Bulb above Dew 
Poiut. 

Mean Elastic force'of 
Vapour. 

4 o 
^ S 

O.J 

t3 

■Z « 

-5 

= S « 

5 o f.i-1 

Additional \Vcight of 
Vanour required for 
couipdete saturation., 

Mean degree of Hu-j 
nudity, complete satu- 
ration being unity, i 


0 

0 

0 

0 

Inches. 

Troy grs. 

Troy gva. 


Mid- 

night. 

00.9 

4.6 

57.3 

8.3 

0.476 

5.28 

1.70 

0.7f! 

1 

00.5 

4.3 

57.1 

7.7 

.375 

.27 

.56 

.77 

2 

CO.l 

4.0 

56.5 

7.6 

.465 

.18 

.19 

.78 

3 

59.7 

3.9 

56.2 

7. t 

.161 

.14 

.43 

.78 

4 

59.0 

3.7 

55.7 

7.0 

.453 

.06 

.33 

.79 

5 

59.1 

3.5 

55.9 

6.7 

.156 

.09 

.28 

.80 

6 

58.5 

3.6 

55.3 

6.8 

.417 

.00 

.27 

.80 

7 

58.3 

3.5 

55.1 

6.7 

.441. 

4.97 

.21. 

.80 

8 

60.1 

4.5 

56.5 

8.1 

.•165 

5.18 1 

.60 

.76 

9 

62.2 

6.8 

56.8 

12.2 

.'170 

.18 

2.58 

.67 

10 

63.7 

84 

57.0 

15.1 

.473 

.18 

3.35 

.61 

11 

65.0 

9.8 

58.1 

16.7 

.491 

.3L 

.92 

.58 

^fdon. 

65.5 

10.7 

58.0 

18.2 

,489 

.31 

4.35 

.55 

3 

65.8 

11.7 

57.6 

3 9.9 

,483 

.22 

.82 

.52 

2 

66.3 

12.1 

57.8 

20.6 

.486 

.25 

5.06 

.51 

3 

66.1 

12.4 

57.1 

21.1 

.480 

.18 

.17 

.50 

d- 

65.3 

11.6 

57.2 

19.7 

.476 

.16 

4.70 

.53 

6 

65.1 

10.2 

5H.0 

17.3 

.489 

.33 

.08 

.57 

6 

65.3 

7.5 

59.3 

13.5 

,511 

.58 

3.13 

.64 

7 

64.7 

6.4 , 

59.6 

11.5 

.516 

.66 

2.G2 

.68 

8 

63.9 

5.8 

59 3 

10.4 

.511 

.63 

.30 

.71 

\) 

63.1 

6.3 

58.9 

9 5 

,50 1. 

.56 

.06 

.73 

10 

62.4 

4.9 

58.5 

8.8 

.498 

.50 

1.87 

.75 

11 

61.7 

4.7 

57.9 

8.5 

t 

.488 

.39 

.78 

.75 


All tlie Hygrometrical elements are computed by the Greenwich Constanta, 
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Jt^tract of the Hesults of the Ilourhj Meteorological Observations 
taken at the Survegor GeneraVs Office, Calcutta^ 
in the month of Jamiarg, 18G5. 

Solar Radiation, WeatlnT, &r:. 




O) 

<u 




olar 

ion, 

bf; u- 
:r! o 
k; .o 





O 



Prevailing direction 

1 Date 

T', 

c: 

4j 

,’5.' 

p 

of the Wind. 


0 

Indies. 


1 





! S^uhlay, 

2 

130.0 




N. 

3 

137.1 




S. E. & S. & N. E. 

4 

1 39.0 




N. \V. & N, 

b 

13.0.2 




N. & N. W. 

c; 

133.0 




N. 

7 

189.0 




E. & N. 

8 





^inidaij. 

9 

]82 4 




N, 

JO 132,0 




N. N. W. 

n 

131. S 




N. \7. & N. 

I 2 

133.0 




W. A-: K. 

13 

1 131.1 




N. V\^. & VY. & N. 

I i; 135.0 




N. 

15 

1 




Nuuda//. 

1' 

132.4 




N. W.'& S. &N. 

17 

: 13G.0 




VY. & K. W, 

J.S 

138.1 




lY. 

If 

1 12.4 




VY. & N, W. 

2( 

! 137.1 




S. 

21 

i 137.0 



8. c<l' E. & N. 

2: 





Sunday. 

21 

.1 134.0 

1 



N. 

2l! lld.O 



N. W. & N. 

25! 112.2 



N. VY. & W. 

2G 140.0 



S. 




0,40 

s. w. & s. 

28 139.2 



s. w. 

29 ... 




Sunday, 

30 133.0 



N. & 8. & N. W, 


General Aspect of the Sky. 


Cloudless : also sli(:!:ldly fopfp^y at midni,!J:lit, 
Cloudless : also slij^'litly at 7 A. M. 

Cloudloss : also slightly foggy at 10 & 11 
(hoiidless. [ u, 

Cloudh'RH till noon : \i till 5 r*. at. cloudless 
afterwards also foggy at 10 r. m. 
Cloudless : also foggy from iiiiduight to 2 

K. M. 

Cloudless. 

'^i till -I A. AT. cloudless afterwards. 
Cloudless till .1 i». M. A af(.('rwards. 
'^i till 7 A. u. cloudless afl-iuavards. 

I Cloiidlo.ss : also slightly i’oggy at iJcfc 10 r.At. 
Cloudless. 

Cloudless till noon ; Penid. clouds till 6 
r. AT. eloiulh'HS afterwards. 

Cloudless till 8 a. ai. till 5 r*. at. cloud1('Ha 
aflcrwards : also foggy from 8 1o 1 1 i'. \l. 
Cl(Uidlcss : 

toll J'. AT. 

Cloudless. 

\i & till 7 A. M, cloudless afterwards. 
Cloudless. 

Cloudless till 5 a. at. \~i & Ni 1111 G p. at. 
cloudless afuu-wai-ds ; also foggy at G & 
7 A. Ai. & at 8 & 0 p. AT. 

Cloudless till 4 A. ai. M till 7 P. at. cloud- 
less afterwards. 

Cloudless till noon ; \i & till 7 P. AI. 
cloudless afterwards. 

Cloudless till 11 A. ai. till 8 p. ai. cloud- 
less afterAvards. 

Cloudy : also raining at 3 A. AI, 8 & 9 P. M. 

& thundering & lightning at 8 P. al 
Scutd. clouds till 10 a. ai. A-i afterwards. 

Cloudless till 9 A. AT. Scatd. clouds till 8 
V. M. cloudless afterwards. 

Cloudless till 5 a. ai. cloudy afterwards : 
I also iliuuderiiig & raining at noon. 


31 0.32 S. & N. W. 


\i CiiTi, — i Strati, Cumuli, i CiiTo ‘strati, Cumulo strati, '^i iNimbi 
^ i Cirru cumuli, • 
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Abstract of the Results of the llourlg Meteorological ObservatiSns 
taken at the Surveyor QeneraV s Office^ Calcutta^ 
in the month of January, 1805. 


Monthly Eesults. 

In cl res 

Mean height of the Barometer for the month, .. ,, 30.0G0 

Max. height of the Barometer occurred at 10 A. M. on the 5th, 30,238 

Min. height of tlie Barometer occurred at 5 M. on the 27th, •• 20.8 11. 

of the Barometer during the mouth, ,, •• 0.391 

Mean of the Daily Max. Pressures,.. ,, ,, 30.143 

Ditto ditto Min. ditto, .. .. ,, ,, 30.008 

Mean daily range of the Barometer during the month, •• 0.135 


Mean Dry Bulb Thermometer for the month, •• .. •• 69.5 

Max. Temperature occurred at 2 & 3 r. M. on the 26th, 83.2 

Min. Temperature occuri’cd at 7 a. m. on the 11th, 57,0 

JExtreme range of the Temperature during the aiiouth, ,, 2(5.2 

Mean of the daily Max. Temperature, .. 78.0 

Ditto ditto Min. ditto, .. .. 61.7 

Mean daily range of the Temperature during the month, .. 17.2 

Mean Wot Bulb Thermometer for the month, .. 62.7 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, 6.8 

Computed Mean Dew-point for the month, .. ,, 57.3 

Moan Dry Bulb Thermometer above computed Mean Dew-point, 12.2 

Indies 

Mean Elastic force of Vapour for the month, •• ,, ,, 0.478 

Troy grains 

Mean Weight of Vapour for the month, .. 5.26 

Additional Weight of Vapour required for complete saturation, ,, 2.G2 


Mean degree of humidity for the month, complete saturation being unity, 0.67 

Inches 

Rained 2 days. Max. fall of rain during 24 hours, .. •• 0.32 

Total amount of rain during the month, .. .. .. 0.48 

Prevailing direction of the Wind, •• N. & K, W. 
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Abstract of the Results of the Ilourlg Meteorological Ohservatious 
taken at the Siirvej/or GeneraVa Of ice, Calcutta^ 
in the onontli of Jaunarg, 1805. 

IMonthlut IIesults. 

Tables sliowinc: tbo number of days on which at a given hour any particular wind 
blew, together with the number of days on which at the same hour, 
when any particular wind was blowing, it rained. 


Hour. 

N. 

Rain on. 

a 

o 

E. 

o 

C3 

m 

o 

S. 

Rain on. 

yj 

Rain on. 


c 

c 

kn’ 

0 

Calm. ! 

Rain on. i 

0 

ra 

r/3 

3 






No. 

of 

da} 

'S. 

1 

i 










Midnigdit. 

8 


1 


1 


1 


1 

3 


1 


G 


5 






8 


1 


1 


1 


3 


1 


7 


4 ' 





li 

6 


1 


1 


1 


3 


1 


7 


() 





3 

7 


2 






3 

1 

1 


5 


5 




3 

4 

8 


1 


1 




2 


2 


■1 


4 




4 

5 

7 


1 


1 




3 


1 


5 


6 




2 

6 

8 


1 


' 1! 



3 


2 


5 


6 

i 

1 




7 

8 


2 


2 




2 


d, 


4 


4 





8 

7 


1 


1 


2 


3 


2 


d. 


4 




2 

9 

12 




1 


3 


5 


2 


1 


2 





10 

10 


2 


3 


1 


4 


1 


3 


2 





11 

11 


3 


1 


1 


3 


2 


3 


2 





Noon. 

10 


1 


3 




1 


4 


1 

1 

0 





1 

1) 


2 

1 

1 






2 


3 


9 





2 

13 




1 






2 


1 


9 





3 

10 


1 


1 






2 


1 


8 





4 

9 






1 


2 


1 


3 


10 





5 

9 


1 




1 


1 


2 




10 




2 

6 

0 


1 


1 


1 


5 


1 


4 


7 





7 

7 


1 


1 


1 


5 


1 


4 


G 





8 

G 


1 


2 


1 


4 


2 

1 

5 


5 





9 

7 




2 

• 

1 


4 


2 


01 1 

4 





10 

7 




2 


1 

1 

4 


2 


6 

4 





11 

6 




2 


1 


4 


3 


4 

L 

4 




2 
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AJMract' of the Mesiiltc of the Mourh/ Meteorological Ohservations 
taken at the Surveyor QeneraVs Office, Calcutta^ 
in the month of February^ 1865. 

Latitude 33' 1" North. Longitude 88? 20' 34" Euat. 

Feet. 

Height of the Cistern of the Standard Barometer above the Sea-level, 18.11. 
Daily Means, &c. of the Observations and of the Hygromotrical elements 
dependent thereon. 


Date. 

Mean Height ot 
the Barometer 
at 32? Faht. 

Range of the Barometer 
during the day. 

PQ « 

bi 

Q s 

Range of the Tempera- 
ture during the day. 

Max. 

Min. 

Diff. 

E -S 

Sh 

Max. 

Min. 

Ditf. 


Ineliea. 

Inches. 

Inches. 

Iiudies. 

o 

o 

<* 

o 

1 

30.002 

30.070 

29.946 

0.121- 

71.8 

79.2 

61.4, 

11.8 

2 

.043 

.106 

.993 

.113 

72.x 

79.0 

66.6 

13.0 

3 

.030 

.115 

.980 

.129 

73.0 

81.2 

67.4 

13.8 

4. 

5 

.007 

Sunday. 

.086 

.933 

.153 

73.0 

81.3 

66.2 

15.1 

6 

.008 

.087 

.948 

.139 

72.4 

80.4 

64.4 

16.0 

7 

29.980 

.092 

.909 

.183 

71.2 

80.1 

61.2 

18.9 

8 

.907 

29.990 

.829 

.161 

74.5 

84.6 

66.0 

J8.6 

9 

.891 

.976 

.840 

.130 

72.8 

79.5 

69.2 

10.3 

10 

.873 

.953 

.802 

.151 

73.0 

81.2 

68.6 

12.6 

11 

12 

.900 

Sunday. 

.998 

.835 

.163 

70.3 

7G.U 

66.6 

9.4 

13 

30.008 

30.101 

.939 

.162 

72.8 

SO.l 

67.2 

12 9 

14 

.038 

.128 

.985 

.143 

71.5 

80.6 

62.2 

18.4 

15 

.060 

,157 

30.015 

.142 

71.7 

81.1 

63.8 

17.6 

16 

.062 

.139 

,004 

.135 

72.9 

83.3 

62.6 

20.7 

17 

29.982 

.064 

29.901 

.163 

74.8 

84.6 

65.4 

19 2 

18 

19 

.913 

Sunday. 

29.986 

.851 

.135 

77.0 

87.1 

68.0 

19.1 

20 

.929 

30.025 

.876 

.149 ' 

78.6 

87.8 

70.2 

17..6 

21 

.903 

.002 

.826 

.176 

78.4 ’ 

86.1 

70.6 i 

15.5 

22 

.888 

.000 

.830 

.170 

77.0 

85.0 

71.1 1 

13.9 

23 

.940 

.040 

.853 

.187 

76.3 

85.4 

67.6 1 

17.8 

24 

.903 

.066 

.870 

.196 

76.6 

87.0 

66.2 

20.8 

25 

26 

.949 

Sunday. 

.058 

.880 

.178 

74.3 

80.8 

68.8 

12.0 

27 

.994 

.081 

.886 

.195 

71.0 

78.2 

67.1 

11.1 

28 

30.065 

.157 

30.013 

.144 

-• 

t 

72.2 

80,2 

64.6 

15.6 


The Mean Height of th« Barometer, as likewise tlie Dry and Wet Bulb Ther- 
hi®mei©r Means arc dorived from the hourly Observations made during the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor QeneraVs Office^ Calcutta, 
in the month of JPebruary, 1865. 

Daily Means, &c. of the Observations anti of the Hygpometrical elements 
dependent thereon. — fConiinued,) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

I 

Drv Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of Va- 
pour required for com- 
plete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


o 

o 

o 

o 

Inches. 

T. gr. 

T. gr. 


1 

67.0 

4.8 

63.2 

8.6 

0.582 

1 6.37 

2.08 

0.75 

2 

67.0 

6.1 

62.9 

9.2 

1 .576 

! .31 

.22 

.74 

8 

G7.3 

5.7 

62.7 

10.3 

‘ .572 

.26 

.50 

.72 

4 

6 

65.0 

Simday. 

8.0 

58.6 

14.4 

.499 

5.46 

3.30 

.62 

6 

63.6 

8.8 

56.6 

15.8 

.467 

.11 

.49 

.59 

7 

62.5 

8.7 

65.5 

15.7 

.450 

4.94 

.36 

.60 

8 

69.3 

5.2 

65.7 

8.8 

.632 

6.89 

2.29 

.75 

9 

68.8 ! 

4.0 

65.6 

7.2 

.630 

.90 

1.81 

.79 

10 

69.1 

3.9 

66.0 

7.0 

.038 

.98 

, .78 

.80 

11 

12 

66.7 

Sunday. 

3.6 

63.8 

6.5 

.593 

.52 

.56 

.81 

13 

64.4 

8.4 

67.7 

15.1 

.485 

5.30 

3.41 

.61 

14 

62.8 

8.7 

55.8 

15.7 

.455 

4.99 

.39 

.60 

15 

63.0 

8.7 

56.0 

15.7 

.458 

5.01 

.42 

.59 

16 

64.1 

8.8 

67.1 

15.8 

.475 

.19 

.54 

.60 

17 

66.0 

8.8 

59.8 

15.0 

520 

.66 

.60 

.61 

18 

19 

69.7 

Swiiday, 

7.3 

64.6 

12.4 

.609 

6.62 

.27 

.67 

20 

70.6 

8.0 

65.0 

13.6 

.617 

.68 

.70 

.64 

21 

70.1 

8.3 

64.3 

14 1 

.603 

.53 

.78 

.63 

22 

67.3 

9.7 

60.5 

16.5 

.532 

6.77 

4.12 

.58 

23 

65.5 

10.8 

57.9 

18.4 

.488 

.29 

.40 

.55 

24 

68.1 

8.5 

62.1 

14.5 

.561 

6.08 

3.69 

.62 

25 

26 

67.1 

Sunday, 

7.2 

62.1 

12.2 

.561 

.12 

.00 

.67 

27 

66.5 

6.1 

62.4 

9.2 

.667 

.22 

2.18 

.74 

28 

63.9 

8.3 

57.3. 

14.9 

.478 

5.23 

3.32 

.61 


All the Hjgrometneal elements are computed by the Greenwich Constants. 

i 
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Ahsiracf of the Results of the Hourly Meteorological Ohservations 
taken at the Surveyor OeneraVs OJJice, Calcutta, 
in the ‘month of February, 1805 . 

Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Hour, 

Mean Height of 
the Barometer 
at 32® Faht. 

Range of the Barometer 
for each hour during 
the montli. 

Mean Dry Bulb ^ 
Thermometer. 

Range of the Temperature 
for eacli hour during 
the month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diir, 


Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

Mid- 

night. 

29.967 

30.053 

29.873 

0.180 

70.2 

74.6 

66.6 

8.0 

1 

.957 

.051 

.863 

.188 

69.5 

71.6 

65.6 

9.0 

2 

.917 

.044 

.853 

.191 

69.1 

73.6 

64.6 

9.0 

3 

.937 

.035 

.845 

.190 

6S.7 

73.0 

64.0 

9.0 

4 

.937 

.036 

.842 

.194 

68.1 

72.2 

63.0 

9.2 

5 

.951 

.011 

.854 

.190 

07.4 

71.8 

62.7 

9.1 

6 

.969 

.068 

.8(12 

.206 

66.8 

71.1 

62.2 

8.9 

7 

.994 

.080 

.888 

.198 

66.7 

71.6 

61,2 

10.1- 

8 

30.023 

.112 

.913 

.199 

69.4 

7t.8 

66.0 

88 

9 

.048 

.141 

.915 

.199 

72.8 

78.6 

67.8 

10.8 

10 

.059 

.157 

.953 

.204 

75.3 

81.0 

69.0 

12.0 

11 

.048 

.157 

.917 

.240 

77.1 

83.2 

7o.6 

12.6 

Noon. 

.020 

.134 

.904 

.230 

79.3 

1 

85.5 ! 

71.4 

14.1 

1 

29.985 

.081 

.867 

.214 

80.6 

80.4 

72.2 

14.2 

2 

.951 

.048 

.8 13 

.205 

81.6 

87.0 

75.2 

11.8 

3 

.932 

.025 

.81.3 

.182 

81.9 

87.8 

76.0 

118 

4. 

.921 

.015 

.826 

.189 

81.3 

86.8 

75.6 

1 1 .2 

5 

.922 

.019 

.822 

.197 

79.9 

86.0 

71.0 

1 120 

6 

.927 

.033 

.802 

.231 

77.5 1 

83.0 

73.0 

10.0 

7 

.913 i 

.047 

.824 ' 

.223 

75.5 

80.6 , 

72.2 

8.4 

8 

.958 

.055 

.858 

.197 

74.0 

78.8 , 

71.1 

7.7 

9 

.974 

.070 

.858 

.212 

72.8 

77.3 1 

70.1 

7.2 

10 

.983 

.077 

.860 

.211 

71.7 

76.4 

68.6 

7.8 

11 

.980 

1 

.073 

.878 

.195 

70.8 

i 

75.2 

i 

67.4 

7.8 


Tlio Mean Height of the Barometer, as likewise the Dry and Wet Bnlh Ther- 
mometer Means are derived from the Observations made at the several hours 
during the month. 



Meteorological Olservatiom, 


lii 


Abstract of fJte 
torken 


.Remits of the Hourly Meteorological Observations 
at the Surveyor General' s Office^ Calcutta^ 
in the month of February, 1865. 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued.) 


Hour. 

Mean Wet Bulb 
Thermometer, 

Dry Bulb above Wet. 

Computed Dew Point, 

Dry Bulb above Dew 
Point, 

Mean Elastic force of 
Vapour. 

Mean Weight of Va- 
pour in a Cubic foot 
of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Hu-I 
midity, complete satu-f 
ration being unity, ( 


0 

0 

0 

o 

Inches. 

Troy grs. 

Troy grs. 


Mid- 

night. 

66.x 

4.1 

62.8 

7.4 

0.574 

6.32 

1.73 

0.79 


65.8 

3.7 

62.8 

6.7 

.574 

.32 

.56 

.80 

'2 ' 

65.6 

3.5 

62 8 

63 

.574 

.33 

.45 

.81 

3 

65.3 

3,4 

62.6 

6.1 

.670 

.29 

.40 

.82 

4 > 

64,8 

3.3 

62.2 

5.9 

.563 

.21 

.84 

.82 

6 

64.3 

3,1 

61,8 

5.6 

.556 

.14 

.25 

.83 

6 

63.6 

3.2 

61.0 

5.8 

.541 

5.99 

.27 

.83 

7 

63.6 

3.1 

61,1 

5.6 

.543 

6,01 

.22 

I .83 

8 

61.8 

4.6 

61.1 

8.3 

.543 

5.98 

.88 

.76 

9 

65.8 

7.0 

60.2 

12.6 

.537 

.76 

2.95 

.66 

10 

66.7 

8.6 

60.7 

14.6 

.536 

.82 

3.58 1 

.62 

11 

67.3 

9.8 , 

60.4 

10.7 

.530 1 

.75 

4.17 

.58 

Koon. 

67.9 

11.4 

69.9 

19.4 

.521 

.63 

.96 

.53 

1 

68.1 

12.5 

69.3 

21.3 

,511 

.50 

6.51 

.50 

2 

68.5 

13.1 

59.3 

22.3 

.511 

.49 

.85 

; .48 

3 

68.3 

13 6 

68.8 

23.1 

.503 

.39 

6.06 

.47 

4 

68.0 

13.3 

58.7 

22.6 

.501 

.38 

5.86 

.48 

5 

67.9 

12.0 

59.5 

20.4 

.515 

.55 

.23 

.52 

6 

68.1 

9.4 

61.5 

16.0 

.550 

.96 

4.08 

.59 

7 

68.0 

7.6 

62.7 

12.8 

.572 

6 22 

3.24 

.66 

8 

67.5 

6.5 

62.9 

11.1 

.576 

.29 

2.76 

.70 

9 

■ 66.8 

6.0 

62.0 

10.8 

.559 

.11 

.60 

.70 

10 

66.5 

6.2 

62.3 

9.4 

.565 

.20 

.23 

.74 

11 

66.1 ■ 

4.7 

62.3 

8.6 

.565 

.20 

.00 

.76 


All the Hygrometrical elomonts are computed by the Greenwich Constants. 
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Abstract of tlie Results of the Hourly Meteorological Observations 
taken at the Surveyor QeneraVs Office^ Calcutta, 
in the month of February, 18G5. 

Solar Radiation, Weather, &c. 


Date, 

Max. Solar 
radiation. 

a> 

be 

3 o . 

Ci ^ rs 

■sj i 

Prevailing direction 
of the Wind. 

General Aspect of the Sky. 


o 

Inches, 



1 

130.9 

... 

S. W. & variable. 

\i & ^—i till 3 P. M. cloudy afterwards, 
also drizzling at 3 a. m. 10 & 11 v. M. 

2 

L39.0 

0.10 

N. & N. W, 

Cloudy till 8 a. m. Scatd. clouds till 5 p. ivr. 
cloudless afterwards also drizzling from, 
midnight to 5 A, M. & foggy from 8 to 
10 P. M. 

3 

140.4 


W. 

Cloudy till 3 P. m. cloudless afterwards. 

4 

139.0 

... 

N. W. & W, 

Cloudless till 3 a. m. cloudy till 8 A. M. 
afterwards. 

5 



Sunday, 


(] 

145.5 

. . . 

W. & N. W. 


7 

140.0 


N. W. & W. 

Cloudless till 10 a. m. \i afterwards. 

H 

137.2 


s. w. & s. 

Cloudless till 8 a. m. ^i till 6 v. m. cloudy 
afterwards also drizzling at 8 & 9 r. M. 

9 



S. W. & N. W. 

Cloudy till 6 r. M. M & afterwards ; 

also drizzling at 1 & 9 a. M. & at 1, 5 

& 6 P. M. 

10 

134,8 

0.72 

S. & N. W. 

M & '^i till 4 A, M. cloudy afterwards, 
also thundering at 10 a. m. & raining 
between 10 & 11 a. m. & at 4, 5 & 11 p, m. 

11 

... 

0.20 j 

S. & S. E. & E. 

Cloudy ; also drizzling after intervals. 

12 


... 1 

Sunday, 

13 

140.4 

... 

N. W. & N. & N. E. 

i till 4 A. M. cloudless afterwards : also 
slightly foggy at 11 P. m. 

14 

141.2 

t.t 

N. W. 

Cloudless, 

15 

139.5 

1 

... 

N. W. & W. , 

Cloudless till 2 a. m. Scatd. clouds till 11 
A. M. cloudless afterwards. 

16 

138.0 


W. & N. W. 

Cloudless. 

17 

139.2 


w. & s. 

Cloudless till 6 A. M. \i till 10 a. m. 
till 6 P. M. cloudless afterwards. 

18| 

140.7 

... 

s. w. 

Cloudless till 7 a. m. \i till G p. m. cloud- 
less afterwards, also foggy at 5 & 6 a, m. 

19 


... 

Sunday. 

20 

* 143.0 

• . . 

S. & S. E. 

Cloudless. 

21' 

141.4 

... 

N. W. «& W. 

Cloudless. 

22 

139.6 

... 

S. & N. W. 

Cloudless till 6 A. M. Scatd. clouds till 2 
p. M. cloudless afterwards, also slightly 

1 drizzled between 10 & 11 a. m. 

23 

140.6 


W. & S. W. & N. 

Cloudless. 

24. 

143.0 


S. W. & s. 

Cloudless till 11 a. m. '^i till 6 p. M. cloud- 
loss afterwards. 


\i CiiTi, — i Strati, Cumuli, Cirro strati, Cumulo Jitrati, Nimbi 
^ i Cirro cumuli. * 
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Abstract of the Results of the Hourly Meleorological Observations 
taken at the Surveyor GeneraVs Office ^ Calcutta, 
in the month of February, 1865. 


Solar Radiation, Weather, &c. 


1 1 

Max. Solar 
radiation. 

Rain Gauge 
5 feet above 
Ground. 

Prevailing direction 
of the Wind. 

General Aspect of the Sky. 

1 

25 

0 

139.5 

Inches 

E. & variable. 

Cloudless till 7 a.m. Scatd. clouds after- 

2G 


0.66 

Sunday, 

wards, also foggy between 4 & 7 a. m, 
& slightly drizzling at 9 A. M, & 4 P. M, 

27 

136.0 

0,18 

N. W. & N. 

Cloudy nearly the whole day; also thun- 

28 

138.0 


N. W. 

dering and raining between 1 & 2 a. M, 
Cloudless till 5 a. m. '^i till 9 a. m. cloud- 





less afterwards, 

i 
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XV 


Xbstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor QeneraVs OJice, Calcutta, 
in the month of February, 1865. 


Monthly Eeshlts. 

Inches 

Moan height of the Barometer for the month, .. .. .. 29.972 

Max. height of the Barometer occurred at 10 & 11 a. M. on tlie 15th & 28th, 30.157 
Min. height of the Barometer occurred at 6 p. m. on the 10th, .. 29.802 

<76 of the Barometer during the mouth, 0.355 

Mean of the Daily Max. Pressures,.. .. 30.002 

Ditto ditto Min. ditto, .. .. ,, 29.907 

Mean daily range of the Barometer during the month, ,, 0.155 


o 

Mean Dry Bulb Thermometer for the month, •• .. ,, 73.7 

Max. Temperature occurred at 3 P. M. on the 20th, .. ,, 87.8 

Mill. Temperature occurred at 7 a. m. on the 7tli, 61.2 

of the Tcmjierature during the month, ,, 20,0 

Mean of the daily Max. Tern j)erature, .. ,, 82.1 

Ditto ditto Min. ditto, .. .. ,, ,, 60.5 

Mean daily range of the Temperature during the month, ,, 15.6 


Mean Wet Bulb Thermometer for the month, .. 60.5 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, ,, 7,3 

Computed Mean Dew-point for the mouth, .. ,, 61.5 

Mean Dry Bulb Thermometer above computed Mean Dew-point, ,, 12.3 

liielies 

Mean Elastic force of Vapour for the month, .. ,, 0.550 


Troy grains 

Mean Weight of Vapour for the month, .. .. 6.01 

Additional Weiglit of Vapour required for complete sattiration, ,, 2.95 


Mean degree of humidity for the mouth, complete saturation being unity, 0.67 


Indies 

Rained 10 days, Max. fall of rain during 24 hours, ,, 0.72 

Total amount of rain during tlie month, .. ,, 1,86 

Prevailing direction of the Wind, ^ ,, ,, N. W. & W. 


I 
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Abstract of the Itesults of the Hourly Meteorological Observations 
taken at the Surveyor OeneraVs Office^ Calcutta^ 
in the month of February^ 1865. ‘ 

Monthly Eesults. 

Tables showing the number of days on which at a given hour any particular wind 
blew, together with the number of day|i on which at the same hour, 
when any particular wind was blowing, it rained. 



Missed, 
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Athtract of the JResults of the Hourly Meteorological Ohservations 
taken at the Surveyor QeneraVs Office^ Calcutta^ 
in the month of March, 18G5. 

Latitude 22® 33' 1" North. Longitude 88® 20' 34" East. 

Feet. 

* Height of the Cistern of the Standard Barometer above the Sea-level, 18,11, 

Daily Means, &c. of the Observations and of the Hygiometrical elements 
dependent ther(3on. 


Date. 

Mean Height of 
the Barometer 
at 32° Fuht, 

Range 

du 

Max. 

of the Bal- 
ing the d 

Min. 

0 me ter 

Diff. 

1 

Mean Dry Bulb 
Thermometer. 

Range of 
ture du 

Max. 

the Tern 
ing the 

Min. 

pera- 

day. 

Diflf. 


inehes. 

Tiiclies. 

Tnehos. 

Inches. 

o 

o 

o 

o 

1 

30.017 

30.094 

29.957 

0.137 

73.0 

,82.3 

6.1.6 

18.7 

2 

20.066 

.010 

.907 

.133 

75.9 

85.1 

66.8 

18.6 

3 

.023 

,000 

.832 

.168 

76.9 

81,1 

70.0 

14.4 

4 

.000 

Sandatf. 

29.971 

.820 

.151 

75.4 

83.8 

68.8 

15.0 

6 

.027 

.902 

.852 

.140 

71.6 

78.4 

68.0 

10.4 

7 

.030 

30.021 

.867 

.154 

73.1 

81.2 

68.1 

13.1 

8 

.020 

29.096 

.880 

.116 

72.2 

76.0 

68.7 

7.3 

9 

.024 

30.005 

.87 1 

.131 

76.4 

83.0 

69.2 

13.8 

10 

.018 

.043 

.888 

.155 

77.9 

85.4 

72.4 

13.0 

11 

12 

.062 

Hii'iuUtij. 

.023 

.914 

.100 

78.3 

85.8 

71.5 

14.3 

33 

.937 

.009 

.803 

/ .116 

79.1 

86.7 

72.8 

13 9 

14 

.051 

.057 

.887 

; .170 

76.8 

83.8 

70.8 

13.0 

15 i 

.957 

.020 

.000 i 

i .120 

76.7 

84 3 

70.6 

13.7 

36 

30.001 

.004 

.052 

i .142 

76.9 

86.6 

68.0 

18.6 

17 

20.998 

.(JOO 

.037 

.153 

76.8 

87.8 

61.9 

22.0 

18 

19 

.061 

Suridaij. 

.030 

.886 

.15;i 

80.0 

91.4 

69.2 

22.2 

.20 

.948 

.032 

.801 

.138 

83.3 

93.2 

1 

1 73.6 

10.6 

21 

.046 

.030 

.881 

.158 

82.9 

91 .2 

75.2 

16.0 

22 

.803 

29.075 

.819 

.156 

83.7 

91.8 

7f).8 , 

18.0 

23 

.850 

.018 

.774 

.171 

■ 82.6 

91.4 

71.8 1 

22.6 

24 

.838 

.008 

.790 

.118 

83.6 

9 1.7 

74.6 1 

20.1 

25 

26 

.848 

Sunday. 

.025 ; 

.705 

.130 

84.3 

96.3 

74.0 1 

1 

22.3 

27 

.851 

.032 

.781 

.151 i 

80.3 

97.6 

76.8 ‘ 

20.8 

28 

.828 

.012 

.765 

.147 

85.7 

97.8 

76.2 

1 21.6 

20 

.852 

.921 

.700 i 


81.5 

94'.3 

78.1 

i 15.9 

30 

.859 

.910 

.813 

.127 

83.8 

1 93.8 

76.9 

1 16.9 

31 

.880 

.963 

.828 

.135 

81.6 

j 95.0 

76.7 

18.3 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb Thor- 
oaometer Means are derived from the hourly Obsorvatioiia made duni/g the day. 
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Ahstract of the Results of the Hourly Meteorological Ohservatfbns 
taken at the Surveyor QeneraVs OJpce, Calcutta, 
in the month of March, 18Gf5. 

Dwily Means, of the Observations and of the Hygr6inetrical elements 
dependent thereon. — (Continued^) * 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

fe 

O) 

Q 

0, 5 

o 

-O 

ea 

CQ C 
'o 

Q 

Mean Elastic force of 
Yajiour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of Va- 
pour required for com- 
plete saturation. 

1 ♦ 

*S ^ 

3 5 

V-1 03 

O -2 c 

03 " 

03 ^ i 

S) O -J 

03 X 


o 

o 

o 

o 

Inches. 

T. gr. 

T. gr. 

i 

1 

64.5 

8.5 

57.7 

15.3 

0.485 

5.30 

3.46 

0.61 

2 

69 3 

6.6 

64.7 

11.2 

.611 

6.65 

2.92 

.70 

8 

69 6 

7.3 

64.5 

12.4 

.607 

.60 

3.26 

.67 

41- 

8 

68.7 

^Sunday. 

6.7 

61.0 

11.4 

.597 

.50 

2.93 

.69 

6 

68.5 

3.1 

66.0 

5.6 

.638 

7.00 

1.40 

.83 

7 

69.9 

3.2 

67.3 

5.8 

.666 

.28 

.51 

.83 

8 

1 68.5 

3.7 

65.5 

6.7 

.628 

6.88 

.67 

.81 

y 

70.9 

5.5 

67.0 

9.4 

.659 

7.17 

2.55 

.74 

10 j 

72.0 

5.9 

67.9 

10.0 

.679 

.36 

.80 

.72 

31 i 
12 

' 72.3 

Sunday, 

6.0 

68.1 

10.2 

.684 

.40 

.88 

.72 

13 

70.6 

8.5 

64.6 

14.5 

.609 

6.58 

3.95 

.63 

14. 

69.6 

7.2 

64.6 

12.2 

.609 

.62 

.21 

.67 

15 

69.0 

7.7 

63.6 

13.1 

.590 

.40 

.40 

.65 

16 

65.9 

11.0 

58.2 

18.7 

.493 

6.31- 

4.52 

.54 

17 

65.1 

11.7 

56.9 

19.9 

.472 

.11 

.72 

.52 

18 

19 

66.9 

Sunday, 

13.1 

67.7 

22.3 

.485 

.22 

5.59 

.48 

20 

70.0 

13.3 

60.7 

22.6 

.536 

.72 

6.21 

.48 

21 

70.5 

124 

61.8 

21.1 

.555 

.95 

6.84 

.61 

22 

72.4 

113 

64.5 

19.2 

.607 

6.50 

.57 

.54 

23 

72.4 

10 2 

65.3 

17.3 

.623 

.69 

4 99 

.57 

24. 

72.7 

10.9 

65.1 

18.5 

.619 

.63 

5.40 

.55 

25 

26 

73.7 

Sunday. 

10.6 

66.3 

18.0 

.644 

.80 

.39 

.66 

27 

74.6 

11.7 

66.4 

19.9 

.646 

.88 

G.14 

.53 

28 

74.3 

11.4 

66.3* 

19,4 

.644 

.88 

5.92 

.54 

29 

77*8 

6.7 

73.1 

11.4 

.803 

8.60 

3.75 

.70 

80 

75.7 

8.1 

70,0 

13.8 

.727 

7.78 

4.32 

.64 

31 

74,4 

10.2 

67.3 

17.3 

.666 

.12 

5.27 

.58 


All the tfy grometrical elements are computed by the Greenw ich Coiislaiits. 
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XIX 


Abstract 


of the Results of the Hourly Meteorological Ohservations 
talcen at the Surveyor General's Office^ Calcutta, 
in the month of Alarch, 1865. 


• Hourly Means, &c. of the Observations and of the Hygrornetrical eletnents 
dependent thereon. 


Hour« 

Mean Height of 
the Barometer 
at 32° Faht. 

1 Range of the Barometer 

1 for each hour during 

1 the month. 

Mean Dry Bulb 
Thermometer. | 

Range of the Temperature 
for each hour during 
tiie month. 

j Max. 

i 

1 

Min. 

Ditr. 

Max. 

j Min. 

1 

Diff. 


Inches. 

i 

Inches. 

Inches. 

Inches 

0 

0 

1 

1 0 

0 

Mid- 

night. 

29.919 

30.054 

29.822 

0.332 

75.0 

81.3 

j 08.0 

13.3 

1 

.910 

.043 

.813 

.230 

74.3 

80.8 

1 07.0 

13.8 

2 

.898 

.033 

.805 

.228 

73.7 

79.1 

05.8 

]3.0 

3 

.888 

.018 

.798 

.220 

73,2 

78 8 

05.2 

]3.0 

4 

.888 

.UU3 

.802 

.201 

72.7 

78.8 

04. 1 

1 1.1 

5 

.905 

.019 

.813 

.2u0 

72 2 

78.6 

(M..0 

1 1.6 

6 

.920 

.031 

.832 

.199 

71 7 

78.6 

03.8 

1 1.8 

7 

.948 

.012 

.85 1 

.188 

72 3 

78.1 

03.6 

11.8 

8 

.975 

.005 

.888 

.177 

75.1 

81.3 

68 2 

13 1 

9 

.993 

.083 

.900 

.177 

78.8 

86.0 

(>8.4 

17.0 

10 

.998 

.091 

.905 

.189 

81.7 

89.'4 

08 1 

2L.3 

11 

.987 

.088 

.890 

1 

.192 

81.2 

93.2 

74..0 

19.2 

Noon. 

.963 

1 .071 

1 1 

.872 

.199 

85.9 

95.0 

71.2 

20.8 

1 

.934 

.Olt) 

.851 I 

.189 

87.1 

96.2 

75.0 

21.2 

2 

.898 , 

.005 

.811 ! 

.191 

88.0 

97.6 

70.0 

21.6 

3 

.877 

29.977 

.770 1 

.201 

88.] 

97.8 

75.0 

22.2 

4 

.807 

.905 

' .770 1 

.195 

87.7 ) 

97.0 

74.9 

22.7 

5 

.805 

.959 

.705 1 

.191 

80.1 

90.1 

72.0 

23.5 

‘ 6 

.872 

.957 

.777 

.ISO 

83. 1 

91.0 

71.8 

19.S 

7 

.888 

,909 

.791 

.178 

80.9 

88.0 

7(h8 

17.2 

8 

.900 

.988 

.812 

.170 

79.2 ; 

85.2 

70.2 

15.0 

9 

.918 

30.001 

.831 

.170 

78.0 1 

83.8 

69.0 

14.2 

10 

.928 

.015 

.837 i 

.178 

77.0 

82.2 

70.3 

11.9 

11 

.924 

1 

.008 

.823 j 

i 

1 

.185 

70.1 i 

• ! 

1 

81.1 

70.0 

1 

11. 1 


The Mean Height of the Barojneter, as likewise the Dry and Wet Bulb Ther- 
mometer Moans arc derived from the Observations made at the several houra 
during the month. • 
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Meteorological OhservationSi 


Abstract of the Hesults of the Hourly Meteorological Observations 
taken at the Surveyor GeneraV s Office^ Calcutta^ 
inihe month of March, 18G5. 

Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — f Continued.) 


Hour. 

Mean Wet Bulb 
Thermometer, 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Foint, 

Mean Elastic forcFof 
Vapour, 

Mean Weight of Va-' 
pour in a Cubic foot' 
of air. ! 

1 

! 

Additional Weight of 
Vapour required for{ 
complete saturation. 

Mean degree of Hu-; 
midity, complete satu-| 
ration being unity, l 


0 

0 

o 

o 

Inches. 

Troy grs. 

Troy grs. 


Mkl- 

njgiit. 

69.7 

6.3 

66.0 

9.0 

0.638 

6.95 

2.36 

0.75 

1 , 

fi9.5 

4.8 

66.1 

8.2 

.640 

.99 

.13 

.77 

2 ' 

(59.3 

4.4 

66.2 

7 5 

.642 

7.01 

1 .95 

.78 


69.2 

4.0 

66.0 

7.2 

.638 

6.98 

.84 

.79 

4 

68.9 

3.8 

65.9 

6.8 

.636 

.96 

.72 

.80 

5 

68.5 

3.7 

65.5 

6.7 

.628 

.88 

.67 

.81 

6 

68.2 

3.5 

65.4 

6.3 

.626 

.87 

.56 

.82 

7 

68.6 

3.7 

65.6 

6.7 

.6.30 

.90 

.68 

.80 

8 

70.0 

5.4 

66.2 

9.2 

.642 

.99 

2.44 

.74 

9 

70.9 

7.0 

65.4 

13.4 

.626 

.77 

3. (.7 

.65 

10 

71.7 

100 

64.7 

17.0 

.611 

.57 

4:80 

.58 

11 

72.0 

12.2 

63.5 

20.7 

.588 

.27 

5.97 

.51 

ISfoon. 

1 

J2.0 

13.9 

62.3 

23.6 

..565 

.01 

6.86 

.47 

1 

721 

15.0 

63.1 

24.0 

,580 

.16 

7.17 

.46 

2 

72.4 

15.6 

63.0 

25.0 

.578 

.13 

.55 

.45 

3 

72.3 

15 8 

62.8 

25.3 

574 

.10 

.62 

.45 

4 

72.2 

15.5 

62.9 

24.8 

.576 

.11 

j .45 

.45 . 

6 

71.9 

14.5 

61.7 

24.7 

.554 

5.89 

1 .17 

.45 

6 

71.7 

11.7 

63.5 

19.9 

.588 

6.29 

5.67 

,53 

7 

71.9 

9.0 

65.6 

15.3 

.630 

.79 

4.31 

.61 

8 

71.5 

7.7 

66.1 

13.1 

.640 

.92 

3.64 

.66 

9 

71.2 

6.8 

66.4 

116 

.646 

7.00 

.19 

.68 

10 

71.0 

6.0 

66.8 

10.2 

.655 

.11 

2.78 

.72 

11 

1 70.7 

6.4 

1 

66.9* 

9.2 

t 

.657 

« 

.15 

.48 

.74 


All fclie Hygrometrical elements are computed by tlie Greenwich Constants. 



Meteorological Ohservntionc, 


Mstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office^ Calcutta, 
in the month of March, 18G5. 

Solar Radiation, Weaklier, &c. 


• 1 

j\Iax. Solar 
radiation. 

Rain Gauge 
5 feet above 
Ground. 

Prevailing direetion 
of the Wind. 

( 

General Asi^ect of the Sky. 

1 

o 

137.0 

Tnclies, 

W. & N. W. • 

Cloudless. 

2i 

13(J.O 

... ' 

S. 

Cloudless till 9 A. M, Seatd. clouds after- 

3 

134.0 


s. 

wards. 

Cloudy till 7 A. M. Seatd. clouds till 8 

4 

135.0 


S. & N. E. 

r. M. cloudy afl^erwards. 

Cloudy till 10 A. M. '^i & V_i till 4 i’. M, 

5 


1.08 


cloudy afterwards. 

6 


0.54 , 

E. & N. 

Cloudy also rninijig at Tnidui.,bt & 2 A. M, 

1 

135,4 

j 

0.25 

N. & N. W. 

& cirizzling from 4 to 8 r. i^r, & at 1 1 
I*. M. & thiiiideriug at midnight & 5 
p. M. & lightning at 1 a. ]\i. at 8 p. ]\i. 
Cloudy till 10 A. M. '"'i till 3 r, IM. cloudy 

8 



S. W. w. & s. 

afUirwartls : also raining at 9 & 10 A. M. 
& drizzling from 5 to 9 P. M. 

Cloudy : also drizzling at 2, 5 & 7 P. isi. 

0 

137.0 


E. & W. 

Cloiuly till 7 A. M. & ^i afterwards. 

10 

141.0 

0.09 

E. & N. E. & N. W. 

'^i till 6 A. M thin clouds till 10 A. M, 

11 

139,8 


W. & iV. w. 

till 5 P. J\l. cloudy afterwards; 
also drizzling from 7 to 10 P. M. & 
lightning at 7 P. M. 

Cloudless. 

12 


. . . 

Siniddif. 


13 

I 145.8 

... 

N. W & N. 

Cloudless till 3 A. M, till 3 p, M. Seatd. 

14 

134,9 


N. W, & W. & N. 

clouds afterwards. 

M & till 2 P. JVi. Seatd. clouds after- 

15 

135.0 


N. W. & N. 

wards. 

'^i till 4 p. M. cloudless afterwards. 

1() 

140.1 

... 

W. N. W. 

Cloudless. 

17 

1 137.0 


N. W. & W. 

Clondh^ss till 11 a. M. '^i till 3 P. M. \i 

•18 

1 

141.0 


W. & N. W. 

till 6 c. Tvr. cloudk'vSS al'terwards. 
i till 7 A. >1. Ni till 6 p. m. cloudless 

19 

1 


Smiday, 

afterwards. 

20 

146.4 


W. & S. & N. W. 

Cloudless till 10 a. m. Ni & N-i till 2 P. vi. 

21 

1 

141.0 


S. W. & N. W. & S. 

cloudless afterwards. 

'—i till 1 p. M. afterwards. 

22 

1 142.2 

••• 

s. w. & w. & s. 

till 4 P. M. cloudy aftei’wards, ako 

23 

1 142.0 


S. & N. W.*' 

slightly drizzled at 8 p. M. & lightning 
at 7 P. !Vt 

till 6 A M. cloudless afterwards. 

21 

.< 141.0 

... 

W. & S. W. 

Cloudless : also foggy from 3 to 6 a. m. 


Cirri, — i Strati, 
^ i Cirro curnuli. 


Cumuli, Cirro strati, '^i CuniuIO| strati, '^i iS^imbi 
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Meteorological Ohsermtiom* 


Ahstract of the Eemlts of the Hourly Meteorological 01)servati(fM 
taken at the Surveyor GeneraVs Office^ Calcutta^ 
in the month of March^ 18G5. 


Solar Radiation, Weather, 


c; 

•+■> 

a 




^ i 

o o 
02 ’-n 

. 


p o 


^-2 9 Prevailing direction 
.9 J P of the Wind. 

' lO O 


General Aspect of the Sky. 


25 

21 ) 

27 

28 
2‘> 
30 


o 

142.0 


Inches I 


141.G 

Ifl.U 

137.0 

137.G 


S. W. & W. 

Sunthyi/. 

S. A W. & S. W. 

s. 

s. 

s. & s. w. 


311 


144.0 


s.w. &s. 


Cloudless : also foggy from 5 to 8 a. m. 

Cloudless. 

Cloudless, 

Cloudless till 3 i\ M. ^i afterwards. 
Cloudless till 8 A M. ^i & ^i till 4 r. m. 
Scatd. clouds aftei'Wiirds, also raining, 
thuiidoring and lightning at 8 r. At, 
Scatd. clouds tdl G a. m. M & i till 6 
i\ M. cloudless afterwards. 



Meteorological Observations, xxiii 

Abstract of tie Results of the Hoiirlg Meteorological Observations 
taken at the Surveyor QeneraVs Office^ Calcutta^ 
in the month of March^ 1865. 

Monthly Eesults. 

Inches 

Mean height of the Barometer for the month, .. ,, 29.920 

Max. height of the Barometer occurretl at 10 a. m. on the 1st & 16th, . . 30.094 

Min. height of the Barometer occurred at 5 p. m. on the 28fch, •• 29.765 

of tlie Barometer during the month, ,, 0 329 

Mean of the Daily Max. Pressures, .. ,, ,, 30.000 

Ditto ditto Min. ditto, .. .. 29.859 

Mean daily range of the Barometer during the month, 0.141 


Mean Dry Bulb Thermometer for the month, .. •• 

Max. Temperature occurred at 3 P. M. on tlie 28th, 

Min. Temperature occurred at 7 a. m. on tlie 1st, 

Mxtreme range of the Temperature during the month, 

Mean of the daily Max. Temperature, ,, ,, 

Ditto ditto Min. ditto, .. .. 

Mean daily range of the Temperature during the month, .. 


79.4 

97.8 
63.6 
31.2 

88.5 

71.6 

16.9 


Mean Wet Bulb Thermometer for the month, 70.7 
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, .. 8.7 

Computed Mean Dew-point for the mouth, .. ,, 64.6 

Moan Dry Bulb Tliermometer above computed Mean Dew-point, ,, 14.8 

Inches 

Mean Elastic force of Vapour for the month, •• 0.609 

Troy grains 

Moan Weight of Vapour for the month, •• .. 6.58 

Additional Weight of Vapour required for complete saturation, ,, 4.04 

Mean degree of humidity for the month, complete saturation being unity, 0.62 

Inches 

Rained 6 days, Max. fall of rain during ^4 hours, 1.08 

Total amount of rain during the month, .. .. ,, 1.96 

Prevailing direction of the Wind, .. ^ •. S. & W. & N, W. 
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Meteor ohgical Observations, 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office^ Galcutta^ 
in the month of March ^ 1805. * 

Monthly Eeshlts. 

Tables showing the number of days on which at a given hour any particular wir»d 
blew, together with the number of dajs on which at the same hour, 
when any particular wind was blowing, it rained. 



Missed, 





Meteorological Ohser vat ions. 


xxxiii 


Ah!tract of the llesults of the Rourlg Meteorological Ohservations 
taken the Surveyor GeneraVs Office^ Calcutta^ 
in the month of May, 1865. 

• JUatitude 22® 33' 1" North- Longitude 88® 20' 34" EHgt, 

Height of the Cislern of the Standard Barometer above the Sea-level, 18 ft. 11 in- 

Haify Means, &c. of the Observations and of the Hygi ometrical elements 
dependent thereon. 


Date. 

Mean Height of 
the Barometer 
at 32® Faht. 

Range of the Barometer 
during the day. 

liy Bulb 
moraeter. 

Range of the Tempera- 
ture during the day. 

Max. 

Min. 

Diff. 

Mean 

Ther 

Max. 

Min. 

Diir. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

o 

o 

1 

29.542 

29.609 

29.432 

0.157 

84.9 

92.0 

77.6 

14.4 

2 

.608 

.673 

.651 

.122 

85.6 

92.6 

V9,4 

13.2 

3* 

.557 

.625 

.438 

.187 

85.9 

92.6 

78.4 

14.2 

4 

.506 

.589 

.4-17 

.142 

87.4 

92.6 

83.2 

9.4 

6 

.645 

.657 

.476 

.181 

87.0 

94 8 

80.3 • 

14.6 

6 

7 

.682 

Swrt^y, 

.806 

.590 

.216 

81.9 

93.4 

73.0 

20.4 

8 

.680 

.745 

.593 

.152 

79.8 

85.6 

77.0 

8.6 

9 

.619 

.678 

.531 

.144 

81.9 

89.8 

74.9 

14.9 

10 

.643 

,739 

.589 

.150 

79.3 

86 3 • 

73.0 

13.3 

11 

.610 

.669 

.521 

,148 

84j0 

90.5 

78.0 

12.5 

12 

.729 

.824 

.639 

.186 

79.8 

86.6 

73.0 

13 6 

13 

14 

.799 

Sunday. 

.854 

.725 

.129 

83.3 

89.0 

77.0 

12.0 

15 

.707 

.781 

.598 

.183 

86.1 

93.5 

80.2 

12,3 

16 

.712 

.775 

.639 

.136 

84,1 

92.0 

75.6 

16.4 

17 

.754 

.826 

.684 1 

.142 

84.0 

92.1 

76.8 

15.3 

18 

.764 

.823 

.701 

,122 

86.4 

92.4 

79.6 

12.8 

19 

,786 

.861 

.716 1 

1 .135 

86.6 

9^.2 

82.0 1 

11.2 

20 

21 

.767 

Sunday.J^ 

.844 

.674 

.170 

85.2 

* 92.6 

78.4 

14.2 

22 

.787 

.831 

.750 

.081 

79.8 

87.8 

76.6 

11.2 

23 

.771 

.844 

.709 

1 .135 

82.1 

90-0 

77.1 j 

12.9 

24 

.705 

.785 

.606 

.180 

82,1 

88.2 

76.8 

11.4 

25 

.639 

.692 

.543 

.149 

78.8 

81.6 

76.8 

7.8 

26 

.622 

.681 

.582 

.099 

81.1 

86.3 

78.0 

8,3 

27 

28 

.617 

Sunday. 

.652 

.563 

.087 

82.3 

88.5 

79.0 

9.5 

29 

.487 

.649 

.427 

.122 

84.6 J 

92.2 

81.3 

10.9 

80 

.459 

.601 

.416 

i .686 

85.1 

91.6 

80.6 

10.9 

31 1 

.486 

,520 

.442 

.078 

i 

83.4 

87.8 

81.4 

6,4 


The Meai#Ieight of the Barometer, as likewise the Dry and Wet Bulb Ther- 
^vometer Means are deri^d from the hourly Observations made during the day. 
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Meteorological Observations, 


Abstract of the Results of the Hourly Meteorological Observations 
talcen at the Surveyor QeneraVs Office^ Calcutta^ 
in the month of May^ 1805, 

Daily Means, &.c. of the Observation* and of the Hygronrietrical©l€nneut6 

dependent thereon. — fConlinned,) ; 


Date. 

u 

XI 

&-• 

jX 

*3 

V V 

s ^ 

£ & 
fp, 

0) 

>■ 

0 
x> 

01 

£ 

*3 

OQ 

>. 

u. 

P 

Computed Dew Point. 



Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean Weisrht of Vapour 
in a Cubic foot of air. 

Additional Weight of Va. 
pour required for com- 
plete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


0 

0 

1 

o 

Inches. 

T. gr. 

T. gr. 


1 

79 8 

B.l 

76.2 1 

8.7 

0.887 

9.49 

8,00 

0.76 

2 

79.9 

B.7 

75.9 i 

97 

.879 

.38 

.38 

..74 

8 

80.4 

5.5 

76.5 i 

9.4 

.896 

.57 

.30 

.74 

4 

82.2 

52 

79.1 

8.3 

.973 

10.36 

.09 

.77 

5 

81.0 

6.0 

77.4 

9.6 

.922 

9.81 

.48 

.74 

6 

7 

76.6 

Sunday, 

6.3 

72.9 

9.0 

.797 , 

8.57 


.75 

8 

76,3 

3.5 

73.8 

6.0 

.822 

.87 

1,88 

.83 

9 

77.3 

4.6 

741 

7.8 

.830 

.92 

2.52 

.78 

10 

75.2 

4.1 

72.3 

7.0 

.783 

.46 

.13 

.80 

11 

80.2 

3.8 

77.5 

6.5 

.925 

9 90 

.27 

.81 

13 

75.1 

4.7 

71.8 

8.0 

771 

8.31 

.44 

.77 

13 

14 

77.9 

Sunday. 

5.4 

74.1 

9.2 

.830 

.91 

3.02 

.75 

15 

79,3 

6.8 

74-.6 

11,6 

.840 

.96 

.99 

.69 

16 1 

78.8 

5.3 

75.1 

9.0 

.857 

9.17 

.04 

.75 

17 

79.4 

4.6 

76.2 

7.8 

,887 

.51 

2 66 

.78 

18 

80.4 

• 6.0 

76.2 

10.2 

.887 

.47 

3.59 

.73 

19 

80.1 

'6.5 

76 2 

10.4 

.887 

.47 

.67 

.72 

20 

21 

78.9. 

Sunday. 

6.3 

74.5 

10.7 

.810 

8.98 

.63 

.71 

22 

77.0 

2.0 

75.0 

4.8 

.854 

9.22 

1.53 

.86 

23 

78.5 

8.9 

75.8 

6.6 

.876 

.41 

2.20 

.81 

24 

78.5 

3.6 

76.0 

6.1 

.882 

.48 

.03 

.82 

25 

76,6 

2.2 

76.1 

3.7 

.857 

.27 

1.17 

.89 

26 

77 8 

3.3 

75.5 

5.6 

868 

.35 

.82 

.84 

27 

28 

79.9 

Sunday. 

2.4 

78.2 

4.1 

.946 

10,17 

.41 

.88 

29 

81.0 

3.6 

78.5 

‘ 6.1 

.955 

2.3 

2.16 

.83 

80 

80.9 

4.2 

78.0 

7.1 

.940 

.05 

.52 

.80 

31 

80.8 

2.6 

79.0 

4.4 

.970 

.42 

1.54 

.87 




All fcbe Hygrometricftl elements are computed by tUB Glreeuwioh Constants. 



Meteorological Observations, 




Atstraci of the M^sults of the Hourly .Meteorological Observations 
taken at the Surveyor QeneraVs OJice, Calcutta, 
in the month of May, 1805 . 

t 

• Hourly Means, &c. of the Observations aiul of the Hygrometrioal elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer 
at 32° Faht. 

Range of the Barometer 
for each liour during 
ti»e month. 

Mean Dry Bulb 
Tiiermoraeter. 

Rang 

for 

e of the Temperature 
each hour during 
the month. 

Max. 

Min. 

Diff. 

Max. 

1 Min. 

Diir. 


Inches. 

Inches. 

Indies. 

Inches. 

0 

0 

0 

0 

Mid- 

night. 

29.661 

29.827 

29.465 

0.362 

80.6 

85.0 

7G.8 

8.2 

"r 

.651 

.811 

.458 

.353 

80.2 

85.0 

75.4 

9.6 

2 

.635 

.8(»4 

.417 

.357 

79.8 

85.0 

73.0 

12.0 

3 

.642 

.806 

.463 

.343 

79 6 

818 

73.6 

11.2 

4 

.630 

.808 

.445 

.363 

79.7 

83 8 

73 2 

10.6 

6 

.eSi 

.821 

.4.19 

.375 

79,5 

84.0 

73.6 

10.4 

6 

.667 

.826 

.468 

.358 

79.7 

83.8 

73.6 

10.3 

7 

.681 

.832 

.477 

.355 

80.7 

84.0 

73.0 

11.6 

8 

.693 

.842 

.475 

.307 

82.7 

87.0 

71.2 

12 8 

9 

.705 

.854 

.492 

.362 

84.7 

88.8 

74.3 

1 1.5 

10 

• .702 

.851 

.497 

.354 

80.2 

! ■ 90.3 

76.0 

14.3 

11 

.692 

.843 

.482 

.361 

87.5 

92.0 

77.9 

14,1 

Noon. 

.671 

.827 

.473 

.354 

88.6 

92.6 

80.8 

11.8 

1 

.650 

.806 

.445 i 

.361 

88.7 

93.6 

77.3 

10.3 

2 

.625 

.784 

.427 1 

.357 

88.8 i 

91.3 

77.5 

16.8 ^ 

3 

.605 

.773 

.418 I 

.355 

88.5 

94.8 

■ 76.4 

18.4 

4 

.587 

.750 

.415 

.335 

87 8 

94.8 

77.3 

17.5 

5 

.592 

.759 

.423 

.336 

' 86.5 1 

94.4 

78.0 

16.4 

6 

.601 

.753 

' .429 i 

,324 

! 84.6 

90,3 

1 77.8 

12.4 

• 7 

.626 

.771 

.446 

.325 

82.7 

87.9 

75.6 

12.3 

8 

.646 i 

.773 

.454 

.319 

81.6 


75.6 

12.1 

9 

.661 

.786 

.469 

.317 

81.3 

mr 

76.3 

10.4 

10 

.678 

.815 

.486 

.329 

81 1 

85.6 

75.8 

9.8 

11 

.674 

.824 

.473 i 

i 

1 i 

.351 

80.6 

i 

85.0 

73.0 

1 

12.0 

i 


The Mean Heiglit of the Barometer, aa likewise the Dry and Wet Bulb Ther- 
mometer Means are derived from the Observations made at the several hotira 
during the month. 
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Meteorological Ohervatiom* 


Ahstracl of the Results of the Hourly Meteorological OhservatioVis 
taken at the Surveyor General's Office^ Calcutta, 
in the month of May, 1865. 


Huurly Means, &c. of tlie Observations and of the Hygrometrical elements 
dependent thereon. — (Continued,) 


Hoor. 

Mean Wet Bulb 
Thermometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean Weight of Va-j 
pour in a Cubic footj 
of air. j 

Additional IVeight of^ 
Vapour required for* 
complete saturation. 

Mean degree of Hu-! 
midity, complete satu-/ 
ration being unity. * 


0 

0 

0 

0 

Indies. 

Troy grs. 

Troy grs. 


Mid- 

77.0 

3.0 

75.5 

5.1 

0.868 

9.37 

1.64 

0,85 

1 

77.6 

2.7 

75.6 

4.6 

.871 

.39 

.49 

.86 

2 

77.2 

2.6 

75.4 

4.4 

.865 

.35 

.40 

. .87 

3 

77.0 

2.6 

75.2 

4.4 

.860 

.30 


.87 

4 

77.3 

2.4 

75.6 

4.1 

.871 

.40 

.32 

' .88 

5 

77.3 

2.2 

75.8 

8.7 

.876 

.46 

.20 

.89 

6 

77.3 

2.4 

. 75.6 

4.1 

.871 

.40 

.32 

.88, 

7 

77.9 

2.8 

75.9 

4.8 

.879 

,47 

.57 

.86 

6 

78.9 

3.8 

76.2 

6.5 

.887 

.62 

2.20 

• .81 

9 

79.9 

4.8 

7G.5 

8.2 

.896 

.59 

.83 

.77 

10 

80.4 

58 

76.3 

9.9 

.890 

.50 

3.49 

.73 

11 

80.9 

6.6 

76.9 

10.6 

.908 

.64 

.85 

.72 

INpon. ! 

812 

7.4 

76.8 

11.8 

.905 

.59 

4.33 

.69 

1 1 

81.3 

7.4 

76 9 

11.8 

.908 

.62 

.34 

.69 

2 

81.2 

7.6 

76.6 

12.2 

.899 

.54 

.46 

.68 

8 

80.9 

7.6 

76.3 

12.2 

890 

.46 

.42 

.68 

4 

80.6 

7.2 

76 3 

11.5 

.890 

.46 

.i4 

.70 

6 

79.9 

6.6 

75.9 

10.6 

.879 

.36 

3.74 

.72 

6 

79.5 

5.1 

^.9 

8.7 

.879 

.40 

2.99 

.76 

7 

78.4 

4.3 

^.4 

7.3 

.865 

.30 

.42 

.79 

8 

77.6 

4,0 

74.8 

J 6.8 i 

.849 

.13 

.21 

.81 

9 

77.7 

8.6 

75.2 

' 6.1 1 

.860 

.26 

1.98 

.82 

10 

77.9 

3.2 

76.7 

' 6.4 i 

.873 

.41 

.76 

.84 

n 

77.7 

2.9 j 

76.7 

4.9 1 

i 

1 

.873 

.41 

.60 

.86 


All fclte Hygvometrical elements are computed by tlie Greenwioli Constants. 



Date. 


Meteorological Observations > xxxvii 

Abstract of the Jtesults of the Hourlg Meteorological Observations 
talcen at the Surveyor GeneraVs Office^ Calcutta^ 
in the month of May^ 1865 . 

Solar Uadiation, Weather, &c. 


13 


Max. Solar 
radiation. 

Rain Gauge 
5 feet above 
Ground. 

Prevailing direction 
of the Wind. 

o 

Inches. 


125.8 

0.4S 

S. (high.) 

129.0 

... 

S. & S. W. (high.) 

123.0 

0.3E1 

S. & S. W. (high.) 

127.8 

... 

S. (high) & S. E. 

132.7 


S. & S. W. 

127.0 

|l.46 

S. E. S. & E. 

Sunday, 

124.0 

0.36 

S. E. & N. 

125.0 

0.62 

S. & S. E. & S. W. 

126.0 

1.65 

s. & s. w. 

120.0 

0.97 

s. 

1 121.6 

0.98 

S. E. & E. &N. W. 

1 128.0 

99 ^ 

E. & N. E. 



Sunday. 

» 135.0 

... 

S. E. & S. 

1 133.0 

0.71 

S. & S. E. 

' 127.0 

... 

S. & S. w. 


General Aspect of the Sky. 


to 8 A, M. Scatd. to 4 p. m. 

overcast afterwards. Rain from 7 to ^ 

P. M. 

Overcast to 8 a. m. to 5 p. m. Scud, 
afterwards. Thin rain at 1 a. m. 

Overcast to 4 a. m. '^i to 10 a. m. Scud to 
2 p. M. Overcast afterwards. Rain be- 
tween 5 & 6 p. M. Thunder & lightning 
from 7 to 9 p. m. 

'«--i to 4 A. M. Scatd. ^i & — i afterwards 
lightning at 8 P. M. 

Overcast to 9 a. m. Scafd, ^i & '^i to 5 
p. M, overcast lightning & thunder after- 
wards. Thin rain at G a. m. & 7 & 8 p. m. 

Overcast light rain at 6, 7 & 11 P. m, thun- 
der at 6 & 11 P. M. lightning at 11 P, M, 

Overcast to 7 a. m. Scatd. '^i & to 6 
p. M. ^i afterwards. Rain from 1 to 3 
p. M. thunder at 2 p. m. 

^-i & '^i to 5 p. M. ovorcnst afterwards. 
Rain, thunder & lightning at 8 P. M. 

Overcast to 11 a. m. Scatd. '^i & '^i to 6 
p. M. overcast afterwards. Rain from 2 
to 7 A. M. thunder & lightning from 1 to 
7 A. M. 

Scatd. -^i & ‘i to 6 p. m. overcast after- 
w^ards. Rain at 8 & 9 P. m. tliunder & 
lightning from 7 to 10 P. M. 

Overcast to 7 a. m. Scatd. ^i & '^i after- 
wards. Rain from 2 to 7 a. m. lightning 
at midnight & 2 a. m. thunder at 2, 6 & 
7 A. M, 

Scatd. '^i i to 4 a. m. '^i to 9 a, m, 
'^i to 5 P, M. cloudless afterwards. 

Cloudless to 4 a. m. '^i to 8 a. m. after- 
wards. 

Scatd, ^i & N—i to 6 p. m. overcast after- 
wards. Rain from 6 to 8 P. M. lightning 
from 8 to 10 p. m. 

•Scatd. '^i & '^i to 9 a. '^i to 4 p, M. 
overcast afterwards, lightning at 9 P, M. 


Cirri. -7~i Strati, ^'i Cumuli, Ciiro-strati, '“'-i Cumulo- strati, V\-i Nimbi 
OiiTo cumuli. 



xxxviii Meteorological Ohsermtions, 

Ah fit met of the Results (f the Hourly Meteorological Oheervatiom 
taken at the Purveyor GeneraVs Office^ CalcuttUy 
in the month of May^ 1865. 

Solar Radiation, Weather, &c. 


cj 

"cS 

P 


18 


19 

20 
21 
22 


23 


2<1 


25 

2G 

27 

28 
29 


30 

31 


Max. Solar 

radmtifiTi. 


Rain Gauge 
5 feet above 
Ground. | 

Prevailing direction 
of the Wind. 

General Aspect of the Sky. 

I 

O 

126.5 

Inches 

s. & s. w. 

Overcast almost all day : Lightning from 

128.0 


s. & s w. 

7 to 10 P. M. thunder at 8 & 9 y. m. light 
rain at 11 p. m. 

Scatd. ■^i & ^i to 6 p. m. overcast aftoi’- 

130.0 


S. & S. E. 

wards. 

Overcast to 6 a. m. ^i & '^i afterwards. 

116.0 

ihi 

Sunday. 

S. & S. E. 

Scatd. whole day, Rain at 6, 8, 

13L0 


S. E. & S. & E. 

10 A. M, 2 & 3 p. M. thunder at 10 A. M. 
lightning at 9 P. M. 

Scatd. ^i & '^i to 7 p. m. cloudless after- 

118.0, 

1.60 

S. E. &S. 

wards. Thin rain between Noon 4 1 

P. M. 

Cloudless to 3 a. m. Scatd. ^i & i to noon 

121.0 

1.08 

0.10 

E. & variable. 

E. & S. & S. E. 

overcast afterwards. Rain at 10 a. m. 
1, 5, 6, 8 & 9 P. M. lightning & thunder 
from 5 to 10 P. M. 

Overcast all day. Rain from noon to 5 p.m. 
'^i to 5 A. M. overcast to 7 r. M, after- 

130.0 

1.02 

1 E. & S. E. & S. 

wards, rain between 9 & 10 a. M. 

Scatd, & ^i to 7 p. m. clouclloss after- 

130.0 

1.81 

Sunday. 

S. E. & S. & W. 

wards. Rain at 3 a, m. noon to 2 p. m, 

Scatd. to 2 p. M. overcast to 7 p. m. 

130.0 


E. & variable. 

cloudless afterwards. Rain at 1 a. m. 
& at 4, 5 p. M. 

Scatd. ^i & '^i drizzled at 3 P, M. 



oii 

S. & E..& S. E. 

' ■ 

to 3 A. M. overcast to 6 p. m, Scatd. '^i 
& i afterwards. Raivi from 10 a, M. 
to 2 P. M. 



Meteorological Ohsermtione, 


xxxix 


Abstract of the Results of the Tlourlg Meteorological Observations 
taken at the Surveyor QeneraVs Ofice^ Calcutta^ 
in the month of May, 18G5. 


Monthly Eesults. 

Indies 

Meap hoiglit of the Barometer for the month, .. .. 29.G51 

Max. heiglit of tlie Barometer occurred at 9 a. m. on the ISfch, 29.854 

Min, height of tlie Barometer occurred at 4 p. m. on the 30rh, ,, 29.415 

Extreme range of the Barometer during the month, .. 0.439 

Moan of the Daily Max. Pressures, •• ,, 29.719 

Ditto ditto Min. ditto, .. .. ,, 29.578 

Mean daily range of the Barometer during the month, ,, 0,141 


83.4 

94.8 

73.0 

21.8 

90.3 

78.0 

12.3 


Moan Dry Bulb Thermometer for the month, . , , 

Max. Temperature occurred at 3 & 4 P. M. on the 5th, , 
Min. Temperature occurred at 7 a. m. on tlic 10th, 
Extreme range of the Temporaturo during the month, , 
Moan of the daily Max. Temperature, 

Ditto ditto Min. ditto, .. . 

Mean daily range of the Temperature during the montli, . 


Mean Wot Bulb Thermometer for the month, .. .. 78.9 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, .. 4.5 

Computed Mean Dew-point for tlie month, 75.7 

Moan Dry Bulb Thermometer above computed Mean Dew-point, 7.7 

Inches 

Mean Elastic force of Vapour for the month, .. 0.873 


^ Troy grains 

Mean Weight of Vapour for the month, .. .. .. 9,30 

Additional Weight of Vapour required for complete saturation, ,, 2.60 

Mean degree of humidity for the month, complete saturation being unity, 0.78 


Inches 

Rained 22 days. Max. fall of rain during 24 hours, .. ,, 2.77 

Total amount of rain during the month, 15.94 

Prevailing direction of the Wind, .* •• •. S. <& 8. IS, 



Meteorological Observations, 



taken at the Survegor QeneraVs Office^ Calcutta^ 
in the month of May^ 1805. 

IllONTHLY EkSUIjTS. 

Tables showing the number of (la5’s on which at a given hour any particular wind 
blew, together with the nun»ber of day|H on which at the same hour, 
when any particular wind was blowing, it rained. 





Meteorological Observations . xli 

Abstract of the Itesults of the Hourly Meteorological Observations 
taken at the Sut'veyor GeneraVs Office^ Calcutta^ 
in the month of June^ 1865. 

• Latitude 22® 33' 1" North. Longitude 88° 20' 34" East. 

Height of the Cistern of the Standard Barometer above life Sea-level, 18 ft. 11 in. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

Mean Height of 
the Barometer 
at 32° Faht. 

Range of the Barometer 
during the day. 

:£ u 

cs S 

W " 

t." O 

P 9 

Range of the Tempera- 
ture during the day. 

Max. 

Min. 

Diff. 

S 

OJ 

Max. 

Min. 

Diff. 


1 

Inches. | 

Inches. 

Inches, 

Inches. 

o 

o 

o 

0 

1 

29.526 i 

29.582 

29.491 

0.091 

83.9 

90.8 

80.2 

10.6 

2 

.585 

.633 

.539 

.094 

84.2 

89.0 

80.4 

8.6 

3 

4 

.634 

Sunday. 

.692 

.574 

.118 

87.0 

91.4 

82.8 

8.6 

5 

.646 

.701 

.571 

.130 

88.3 

93.6 

83.4 

10.2 

6 

.663 

.722 

.593 

.129 

88.4 

94.4 

83.2 

112 

7 

.670 

.740 

.689 

.151 

88.3 

04.6 

83.8 

10.8 

8 

.617 

.688 

.539 

.149 

88.6 

94.4 

84.2 

10.2 

9 

.617 

.569 

.433 

.136 

88.4 

93.0 

85 0 

8.0 

10 

.491 

.567 

.449 

.118 

87.5 

91.8 

84.0 

7.8 

11 

.572 

.628 

.511 

.117 

Si.? 

87.8 

82.8 

5.0 

12 

.581 

.632 

.510 

.122 

86.4 

95.4 

80.0 

15.4 

13 i 

.523 

.572 

.447 

.125 

84.8 

92.3 

80.5 

11.8 

14 

.478 

.524 

.418 

.100 

86.5 

92.4 

80.8 

1.1.6 

15 

.481 

. .526 

.446 

.080 

83.9 

86.7 

82.0 

4.7 

16 

.495 

.541 

.439 

.102 

82.5 

87.1 

79.6 

7.5 

17 1 

.456 

.488 

.411 

.077 

81.5 

83.2 

80.4 


18 

.451 

.533 

.405 

.128 

79.7 

81.0 

78.6 : 

2.4 

19 

.561 

.642 

.495 

! .147 

! 82.0 

86.7 

77.0 ! 

9.7 

20 

.643 

.700 

.597 

.103 

j 85.8 

91.2 

81.4 ' 

9.8 

21 

.636 

.674 

.580 

.094 

87.4 

93.2 

83.1 

10.1 

22 

.615 

.662 

,567 

,095 

88.2 

93.8 

84.0 : 

• 9.8 

23 

.573 

.619 

.502 

.117. 

89.0 

95.0 

84.2 

10.8 

24 

.543 

.607 

.491 

.116 

88.3 

96.0 

81,0 

I 15.0 

26 

.538 

.600 

.471 

.129 

89.0 

96 0 

85.4 

i 10.6 

26 

.567 

.605 

.510 

.095 

87.8 

94.2 

84.2 

i 10.0 

27 

.552 

.613 

.468 

.145 

88.9 

95.4 

84.3 

I 11.1 

28 

.500 

..^Sl 

.408 

.143 

86.2 

89.0 

83.4 

! 5.6 

29 

.433 

.492 

.370 

.122 

85.2 

90.8 

82.2 

8.6 

30 

.417 

.507 

.352 

.155 

• 

84.2 

88.8 

82.0 

; 6.8 

i 

j 


The Mean Heiglit oS the Barometer, as likewise the Dry and Wet Bulb Ther* 
tnometer Means are derived from the hourly Observations made during the day. 




xlii Meteorological Olservations. 

* 

Abstract of the Besulls of the Jlonrlg Meteorological Observatims 
taken at the Sarvegor OeneraVs Office^ Calcutta, 
in the month of Jione^ 18G5. 

Daily Means, &c. of the Observations and of the II ygronetrical elements 

(Jependent thereon. — (Continued,) • 


Date. 

'd 

« OJ 

c? « 

<u 

0) 

> 

o 

JS 

ci 

iiw* £ 
s 
tfj 

iputed Dew Point. 

& 

fli 

Q 

o 

3 • 

n Elastic force of 
apour. 

n Weight of Vapour 
a Cubic foot of air. 

lonal Weight of Va- 
)ur required for com - 
ete saturation. 

n degree of Humi- 
ty, complete satura- 


S a 

'Pk 

>. 

Q 

1 1 

“ ! 

'<? 1 

j 



;5 c.. c. 
"O 

S ^ ' 

'Pi 


O 

0 

o 

„ 

Inches. 

T. fry. 

T. gr. 


1 

80.9 

3.0 

78.8 

5.1 

0.964 

10.31 

1.79 

0.85 

2 

81.1 

3.1 

7<S.9 

53 

.907 

.37 

.87 

.85 

3 

82.6 

. 4.4 

80.0 

7.0 

l.OOl 

.06 

2.(33 

.80 

4 

Sundag, 








6 

82.5 

5.8 

79.0 

9.3 

0.970 , 

.31 

3.49 

.75 

6 

82.6 

5.8 

79.1 

9.3 

.973 

.34 

.50 

75 

7 

82,7 

5.6 

79.3 

90 

.979 

.40 

.40 

.75 

8 

82.9 

6.7 

79 5 

9.1 

.986 

.47 

.45 

.75, 

9 

84.0 

4.4 

8L4 

7.0 

1047 

11.11 

2.73 

.80 

10 

82.9 

4.6 

80 1 

7.4 

.005 

10 69 

.80 

.79 

11 

* 80.3 

4.4 

77.2 

7.5 

0.916 

9 79 

.63 

.79 

12 

81.6 

4.8 

78.2 

8.3 

946 

10.(,'9 

.97 

.77 

13 

80.8' 

4.0 

78.0 

6.8 

.910 

.05 

.41 

.81 

14 , 

81.6 

4 9 

78.7 

7.8 

.961 

.24 

.86 

.78 

15 1 

81. *4 

2.5 

79.G 

4.3 

.989 

.00 

1.53 

.87 

10 i 

80.0 

2.5 

78.3 

4.3 

.916 

.17 

.47 

.87 


79.7 

1.8 

78.4 

3.1 

.952 

.25 

.06 

.91 

18 

78 5 

1 2 

77.7 

2.0 

.931 

.06 

0.66 

.94 

19 

79.3 

2.7 

77.4 

4.6 

.922 

9.91 

1.56 

.86 

20 

82.2 

3.6 

797 

6.1 

.992 

10.59 

2.24 

.83 

21 

83.2 

4.2 

80.7 

6.7 

1.024 

.89 

.56 

.81 

22 

83.8 

4.4 

81.2 

7.0 

.040 

11.05 

.71 

.80 

23 

84.3 

4.7 

81.5 

7.5 

.050 

.13 

.95 

.79 

24 

83.2 

6.1 

8o.r 

8.2 

.005 

10.67 

8.13 , 

.77 

25 

84.4 

4,6 

81.6 

7.4 

.053 

11.18 

2.90 

.79 

26 

83.3 

4.5 

80.6 

7.2 

.021 

10.86 

.74 ! 

.80 

27 

83.3 

5.6 

79.9 

9.0 

0 998 

.59 

3.45 

.75 

28 

83.1 

3.1 

80.9 

6.3 

, 1.030 

.99 

2.00 

.85 

29 

81.8 

3.4 

79.4 

5.8 

0.983 

.49 

.12 

.83 

30 

81.5 

2.7 

79.6 

4.6 

.989 

.58 

1.66 

.86 


All the HygroBaefcrkal elements are computed by the Greenwich Constants. 



Meteorological Ohaervatione. 
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Ahatract of the ItesuUa of the Ilourlg Meteorological Ohsei'vationa 
taken at the Survei/or QeneraVs OJice^ Calcutta, 
in the month of Jane, 18G5. 

Hourly Meuns, &c, of the Observations and of the Ilygrometrical elements 
dependent thereon. 


Hour, 

Mean Height of 
the Barometer 
at 32° Falit. 

Range of the Barometer 
for eacli in>ur during 
the month. 

Mean Dry Bulb 
Tnermoraeter. 

Range of the Temperature 
for each hour during 
tlie month* 

Max. 

Min. 

Diir. 

Max. 

I^Min. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 

night. 

29.564 ' 

29.681 

29.116- 

0.268 

83.9 

86.8 

79.4 

7.4 

4 

.554 

.682 

.404 

.278 

83.5 

86 4 

78.3 

8.1 

2 

,543 

.677 

.398 

.279 

83.2 

86.0 

78.2 

7.8 

8 

.527 

.607 

.391 

.276 

82.9 

86.0 

78.2 

7.8 

4 

.535 

.653 

.389 

.264 

82,9 

86.0 

• 77 5 

85 

6 

.512 

.669 

.395 

.271 

82.0 

86.0 

77.0 

9 0 

6 

.555 

.689 

.417 

.272 

83.0 

86.2 

77.2 

9.0 

7 

.572 

.706 

.429 

.277 

83.7 

87.0 

78.2 

8.8 

8 

.582 

.737 

.438 

.299 

85.1 

88.6 

79.0^ 

9.6 

9 

.591 

.740 

.432 

.308 

86.5 

89.8 

79.6 

10.2 

10 

.590 

.728 

.429 

.299 

87.8 

92.0 

80. 4i 

11.6 

11 

.584 

.722 

.426 

.290 

88.8 

94.0 

79.8 

14.2 

Noon. 

.570 

.710 

.405 

.305 

89.8 

95.4 

79 8 

15.0 

1 

.552 

.685 

.38 1 

.301 

90.3 

96.0 

80.0 

16.0 

2 

.532 

.67)9 

.369 

.290 

90.1 i 

i 95.2 

79.8 

15.4* 

3 

.513 

.638 

.356 

.282 

90.4 

1 96.0 

79.8 

16 2 

4 

.497 

.614 

.352 

.262 

89.6 

1 96.0 

79 2 

16.8 

5 

.496 

.616 

.366 

.250 

88 6 

91.2 

79 0 

15.2 

6 

.508 

.613 

.370 

.243 

87.3 1 

93 0 

78.6 

11.4 

• 7 , 

.525 

,627 1 

.385 

.212 

86.1 

91.2 

79.4 

11.8 

8 

.518 : 

.659 

.394 

.265 

85.2 

90.0 

80.0 

10.0 

9 

.567 

.683 

j .405 

.278 

81.8 

88.4 

80.4 , 

8.0 

10 

.578 

.688 

.420 

.262 

84.4 

87.4 

80.4 

7.0 

11 

.575 

.692 

.432 

.260 

i 

1 

1 

81.2 

87.0 

- 

80.4 

6.6 


Tlie Mean Height of the Barometer, aS likewise the Hry and Wet Bnlb Ther- 
mometer Means are derived from the Observations made at the several hours 
during the montlu 
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MeUoTologiml Ohservatiom* 


Abstract of i%e JResults of the Hourly Meteorological Observation^ 
taken at the Surveyor GeneraVs Office, Calcutta, 
in the month of June, 1865* 

Hourly Means, &c. of the Observations and of the Ilygrornetriftal elements 
dependent thereon. — (Continued,) 


Honr. 

.. , ! 

Mean Wet Bulb 
Thermometer. 

^ 1 
" i 

o 

: 

1 

'e 

PQ 

Ui 

O 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour, 

Mean Weight of Va-| 
pour in a Cubic foot, 
of air. 

Additional W ^ht 
Vapour req ed 
complete sa -atii 

Mean degree of Hu 
midity, complete satu 
ration being unity. 


o 

o 

o 

o 

Inches. 

Troy grs. 

Troy grs. 


Mid- 

niglit. 

81.6 

2.3 

80.0 

3.9 

i.opi 

10,72 

1.41 

0.88 

"'l 

81.3 

2.2 

• 79.8 

3.7 

0.995 

.66 

.34 

.89 

2 

81.2 

2.0 

79.8 

3.4 

.995 

.69 

.20 

.90 

8 

81.0 

1.9 

79.7 

3.2 

.992 

.66 

.13 

.90 

4 

81.0 

1.9 

79.7 

3.2 

.992 

.66 

.13 

.90 

6 

80.9 

2.0 

79.6 

8.4 

.986 

.60 

.19 

.90 

6 

81^ 

1.9 

79.8 

3.2 

.995 

.69 

.13 

.90 

7 

81.2 

2.5 

79.4 

4.3 

.983 

.64 

.63 

.87 

8 

81.8 

3.3 

79.5 

6.6 

.986 

.53 

2.04 

.84 

9 

82.2 

4.3 

79.6 

6.9 

.989 

.54 

.56 

.81 

10 

82.7 

B.1 

79.6 

8.2 

.989 

.52 

3.08 

.77 

11 

83.1 

6.7 

79.7 

9.1 

.992 

.63 

.47 

.75 

1^0011. 

83.1 

6.7 

79.1 

10.7 

.973 

.30 

4.12 

.71 

1 

83,5 

6.8 

79.4 1 

10.9 

.983 

.39 

.24 

.71 

2 

83.4 

7.0' 

79.2 1 

11.2 

.976 

.33 

.34 

.70 

3 

83.4 

7.0 

79.2 ' 

11.2 

.976 

.83 

.34 

.70 

4 

83.1 

6.5 

79.2 

10.4 

.976 

.35 

3.98 

.72 

5 

82.6 

6.0 

79.0 

9.6 

.970 

.29 

.63 

.74 

6 

82.0 

6.3 

78.8 

8.5 

.964 

.25 

! .16 

.76 

7 

82.0 

4.1 

79.1 

7.0 

.973 

.38 

2.57 

.80 

8 

81.7 

.3.5 

79.2 

6.0 

.976 

.43 ' 

.18 

.83 

9 

81.7 

3.1 

79.5 

5.3 

.986 

.55 

1.91 

.85 

10 

81.7 

2.7 

■i>79.8 

4.6 

.995 

.64 

.67 

.86 

11 

81.6 

2.6 

79.8 

4.4 

.995 

.66 

.58 

.87 


All the Hygrometrieal elements are computed by tlie Greenwich Constants, 
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Abstract of the Results of the Hourly Meteorological Ohservatiors 
taken at the Surveyor QeneraVs Office^ Calcutta^ 
in the month of June^ 1865. 

Solar Radiation, Weather, &c. 


p 

Max. Solar 
radiation. 

<D Q' 

W) t> 

® « = 

S 

,SSd3 

Prevailing direction 
oftlie Wind. 

General Aspect of the Sky. 

1 

0 

123.0 

Inches. 

o.$o 

E. & S. E. & S. 

Overcast nearly the whole day. Lightning 

2 


0.09 

s. \ s. w. 

towards S. from 7 to 11 p. M. Rain at 
11 P. M. ^ 

Overcast. Light rain between Noon & 1 

8 

128.0 


S. & g, w. 

P. M. Thunder & Liglitniiig at inidniglit 
& 1 A. M. 2, 5 & 8 P. M. 

Overcast to 6 a, m. Scad afterwards. 

4 

5 

129.6 


Simday. 

s, & s. w. 

Cloudless to 7 A. M. afterwards. 

(j 

131.0 

.If 

s. 

^i to 6 A. M. ^i to 2 p. M. '^i & to 7 P. u. 

• 

7 

131.0 


s. 

Cloudless afterwards. 

Cloudless to 2 a, m. to 6 A. M. to 

8 

130.0 


s. 

6 p. M. overcast afterwards. 

Scud to 9 a.'m. to 5 p. m. Scud after- 

9 

124.2 


s. 

wards. 

Scud to 2 A. M. overcast to 8 a. M. ^i & 

10 

124.0 


S. & S. E. 

'^i afterwards. 

Overcast to 3 a. ir. <^1 &. Vi to 1 p. m. over- 

11 



S. E. & E. & S, 

c.-ist afterw'ards. Thiu*rain at 1 A. M. 
Overcast. Drizzled at 1 A. M. 

12 

134.0 

6*91 

.S. W. & E. 

Light clouds to 6 a. M. v-i & to 4 f. ar. 

13 

129.6 

0.10. 

S. W. & N. & W. 

overcast afterwards. Rain at 6, 8 & 9 
p. M. Thunder at 6 r. m. 

Overcast to 8 a. m. i to 6 p. m. 

14 

126.8 


w. & s. w. & s. 

Overcast afterwards, light rain from 7 to 
10 P. M. 

Light clouds to 2 a. m. to 11 A, M. 

15 


0.53 

s. & s. w. 

& afterwards. 

to 3 A. M. overcast afterwards. Rain 

16 


1.16 

w. & s. w. 

at 6 & 7 A. #. noon, 3 & 4 P. M. 
Overcast. Rain from 1 to 3 a. m. light 

17 


0.14 

w. & s. w. 

•rain at 1 p. K. & from 7 to 10 p, m. 
Overcast. Light rain after intervals. 

18 


*2.62 

w. & s. w. 

Overcast. Rain whole day. Lightning at 

19 


tl,26 

s. w. & s. 

10 P. M. 

Overcast, Light rain from Midnight to 

20 

129.0 

0.41 

s. & s. w. 

7 A. M. ^ 

Overcast w7 a. m. M & to 11 a. m, N— i 



t 

& afterwards. Rain at 1 & 4 a, m, 
& at 5 p. M. 


Cirri, — i Strati, '^i Cumuli, i Cirro-strati, '^i Cumulo-strati, V\.i Nimbi, 
^i Cirro cumuli. 

* Foil from 9 p. m. of the I7th to Noon of the 18th, 
t B'olltfrpm 1 r. M. of the 18th to 7 a,* m. of the 19th, 
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Abstract of the Results (f the Hourly Meteorological Observations^, 
taken at the Surveyor General’s Office^ Calcutta, 
in the month of June^ 18 ( 55 . 


Solar Ratliation, Weather, &c. 


«5 

O 

Max. Solar 
radiatioB. 

fcfj > 

Pi Q> § 

• M 01 P 

p^voO 

Prevailing direction 
of the Wind. 

General Aspect of the Slcy. 

1 


o 

Inches 



21 

187.5 


S. 

Light clouds to 8 a. m. <^1 to 4 r. m. N— i to 
7 p. M. cloudless orf'torwards. 

22 

180.2 


8. 

Cloudless to 4 A. M. '^i afterwards. 

23 

1S3,0 

... 

S. 

V— i to 4 A. M. ; light clouds to noon, 
afterwards. 

24 

i 

1B8.0 

0.12 

S. 

Overcast to 10 a. m. \i & N— i to 4 r. m. 

& -^i afterwards. Eain at 0 & 7 A. m. 
Lightning towards W. at miiluight. 

25 

128.0 


S. 

Cloudless to 5 A. M. to 3 p. Ai. overcast 

to 8 p. M. '^i & '^i afterwards. ’ 

26 

127.0 

... 

S. & S. E. 

^i & ^i to 3 p. jr. overcast afterwards ; 
Lightning towai’ds S. at 8 i\ u. Light 
rain at 9 i\ m. 

27 

137.0 

••• 

S. E. & E. 

to 8 A. M. '•'i to 7 P. M. cloudless 
afterwards. 

28 


• 

E. & S. & variable. 

Cloudless to 3 a. w. overcast to 3 p. m. 

& '^•i afterwards : Light rain from noon 
to 3 P. M. 

21) 

120.8 

0.28 

E. «& N. E. 

’^i & ^i to 8 a. m. overcast to 6 p. m. 

& '^i afterwards Kain at 3 P. m. 

3U 


0.71 

S. E. & IS*. E. & E. 

Overcast. Kain after intervals from noon 
to 11 P. M. 


Meteorological Ohsermtions. 
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Abstract of the Results of the Hourly Meteorological Observations 
takeii at the Surveyor QeneraVs Office^ Calcutha, 
in the month of June, 18 05. * 

^ Monthly Hesults. 

^ Indies 

Mean height of the Barometer for the monfrli, .. 29.560 

Max. lieight of the Baroinetor occurred at 9 a. m. on the 7th, .. 29.740 

Min. height of the Barometer occurred at 4 p. M. on the 30l h, .. 29.352 

of the Barometer during the mouth, ,, 0.888 

Mean of the Daily Max. Pressures, • .. ,, ,, 29.607 

Ditto ditto Min. ditto, .. .. 29.489 

Mean dally range of the Barometer during the month, .. ,, 0.118 


o 

Moan Dry Bulb Thermometer for the montli, .. ,, gg x 

Mllx. Temperature occurred at 4 P. M. on the 24th, ,, ,, 90,0 

Min. Temperature occurred at 6 a. m. on the 19th, 77. 0 

Bxtremo range of tlie Temperature during the month, ,, I9 0 

Mean of the daily Max. Temperature, .. ,, ,, 

Ditto ditto Min. ditto, .. ,, 82.2 

Mean daily range of the Temperature during the month, ,, ,, g^l 


Mean Wet Bulb Thermometer for the montli, .. ,, ,, 82.1 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, 4 0 

Computed Mean Dew-point for tlie month, .. 79 3 

Moan Dry Bulb Thermometer above computed Mean ig^^w-point, ,, (J.8 

Inches 

Meail%lastic force of Vapour for the month, .. 0.979 

Troy grains 

Mean Weight of Vapour for the montli, •• * ,, 10.44 

Additional Weight of Vapour required for complete satui’ation, ,, 2.51 

Mean degree of humidity for the month, complete satAtion being uiiity, 0.81 

^ Inches 

Pained 17 days, Max. fall of rain during 24 hours, ,, ,, 2,62 

Total amount of rain during the month, *• .. .. 8,63 

Prevailing direction of the Wind, •• S. & S. W, 
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Meteorological Observations, 


Abstract of the Itesults of the Hourly Meteorological Observations 
taken at the Surveyor QeneraVa Office, Calcutta^ 
in the month of June, 1865. 

Monthly Eestjlts. 


Tablets showing the number of days on winch at a given hour any particular wind 
blew, together' with the number of dal»s on which at the same hour, 
when any particular wind was blowing, it rained. 




Meteorological Ohservatiom, xViJx 

Attract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor QeneraVs OfficCt Calcutta^ 
in the month of July^ 18G5. 

• Latitude, 22® 33' 1" North. Longitude 88® 20' 34" East. 

Height of the Cistern ofj^he Standard Baroraeter above the Sea-level, 18 fi. 11 hi. 

Daily Means, &c. olffLe Observations and of the lEygromotrical elements 
dependent theroon. 


Date. 

Mean Height of 
the Barometer 
at 32® Faht. 

Range of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Range of the Tempera- 
ture during the day. 

Max. 

Min. 

Ditr. 

Max. 

Min. 

Dirt*. 


Inches. 

Inches, 

Inches, 

Inches. 

o 

o 

o 

o 

1 

29.523 

29.58 1, 

29.405 

0.119 

84.3 

88.0 

80.8 

7.8 


.550 

.590 

.187 

.103 

85.2 

90.8 

81.7 

9.1 

3 

.548 

.596 

.477 

.119 

85,5 

02.6 

82.0 

10.6 

4 

.491 

.573 

.417 

.156 

85.0 

89.5 

82.0 

7.5 

6 

.415 

.484 

.381 

. .103 

84.0 

88.5 

81.4 

7.1 

6 

.455 

.490 

.410 

.080 

84.6 

88.3 

81.6 

6.7 

7 

.410 

.484 

.380 

.104 

%3.7 

86.9 

81.6 

5.3 

8 

.434 

.483 

.388 

.005 

83.4 

•88.0 

80.2 

7.8 

9 

,457 

.506 

.41 1 

,095 

84.2 

89.0 

81.0 

8.0 

10 

,494 

.547 

.456 

.091 

85.4 

01.4 

81.6 

9.8 

11 

.539 

.605 

.482 

.123 

83.8 

OO.l 

78.0 

12.1 

12 

.522 

.677 

.44.4 

.133 

81.4 

85.0 

78.4 

6.6 

13 

.512 

.553 

.405 

.088 

8t.2 

91.2 

81.4 

9.8 

14 , 

.537 

.592 

.483 

.109 

84.8 

90.6 

79.0 

11.6 

15 * 

.535 

.587 

.482 

.105 

82.6 

85.6 

79.6 

0.0 

16 

.524 

.602 

.486 

.076 

82 5 

87.1 

79.2 

7.9 

17 

.536 

.587 

.495 

.092 

82.7 

85.6 

80.0 

5.6 

18 

.558 

.597 

.503 

.094 

84.2 

87.4 

81.8 

5.6 

19 

.540 

.586 

.479 

.106 

85.4^ 

90.5 

81.4 

9.1 

20^ 

.582 

.631 

! .536 

.095 

85.2 

88.6 

82.6 

6.0 

21^ 

.598 

.656 

,537 

.119 

85 3 

88.9 

82.9 

6.0 

22 

, .604 

.655 

.557 

.098 

85.7 

90.8 

82.5 

8.3 

' 23 

.640 

.699 

.685 

.114 

85.2 

89.6 

80.2 

. 9.4 

24 

.687 

, .739 

.628 

.111 

83.5 # 

89.0 

70.8 

9.2 

25 

.725 

.774 

.666 

.108 

81.7 

83.8 

80 2 

3.6 

26 

- .719 

.772 

.678 

.094 

83.4 

88 4 

79.5 

8.9 

27 

.708 

1 .758 

i .659 

.099 

83.2 

87.7 

79,8 

7.9 

28 

.749 

! .803 

.700 

1 .103 

83.3 

87.6 

79.4 

8.2 

29 

.759 

.798 

.707 

.091 

82.1 

85.2 

78.5 

6.7 

30 

.714 

.772 

.646 

.126 

82.0 

88.4 

77.4 

11.0 

31 

.678 

i 

.720 

. .601 

.125 

» 

82.6 

88.6 

78.8 

9.8 


* . * 

The Mean Height of ifcho HHrometcv, as likewise the Dry and Wet Bulb Ther* 

iiiomotm* Meaiis-aro derived from the hourly Observations made during the day. 
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Meteorological Olservatiofic, 


Abstract of the jResults of the Ilourhj Meteorological Observations 
taken at the Surveyor QeneraVs Ojffice, Calcutta^ 
in the month of July^ 1865. 

Daily Means, &c, of the Observations and of the Hygrometrical elements 
de])endent thereon. — fContinneiUJ 


Pate. 

Mean Wet Bulb Ther- 
Bncmeter. 

~i 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of Va- 
pour required fer com- 
plete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 

1 

o 

81.4 

o 

2.9 

n 

79.4 

o 

4.9 

Inches. 

0.083 

T. gr. 
10.51 

T. gr. 

1.77 

0.86 

2 

81.9 

3.3 

79.6 

6.6 

.989 

,56 

2.05 

?84 

d 

82.1 

8.4 

79.7 

5.8 

' .992 

.59 

.13 

.83 

4 

81.9 

3.1 

79.7 

5.3 

.992 

.61 

1.92 

.85 

6 

81.8 

2.8 

79.8 

4.8 

.995 

.64 

.75 

.86 

6 

81.4 

8.2 

79.2 

5.4 

.976 

.45 

.94 

.84 

7 

80.7 

3.0 

^♦78.6 

5 1 

-.958 

.28 

.79 

.85 

8 

80.1 

3.3 

77.8 

6.6 

.934 

.01 

.95 

.84 

9 

1 79.8 

4.4 

76.7 

75 

.902 

9.61 

2,60 

.79. 

10 

81.0 

4.4 

77 9 

7.5 

.937 

10.00 

.08 1 

.79 

11 

! 80.6 

3.3 

78.2 

6.6 

.946 

.13 

1.97 

.84 

12 

79.6 

1.9 

78.2 

3.2 

.946 

.19 

.08 

.90 

13 ’ 

81.3 

2.9 

79,3 

4.9 

979 

.48 

.76 

.86 

14 

81.3 

3 5 

78.8 

6.0 

.901 

.31 

2.15 

.83 

35 

80.4 

2.2 

78.9 

3.7 

,967 

.39 

1 29 

.89 

16 

79.9 

2(7 

78,1 

4.4 

.943 

.14 

.60 

.87 

17 

79.9 

2.8 

77.9 

4.8 

.937 

.06 

.66 

.86 

18 

81.4 

2.8 

79.4 

4.8 

.983 

.61 

.73 

.86 

19 

81.3 

4.1 

78 4 

7.0 

.952 

.17 

2.51 

.80 

20 

81.8 

3.4 

79.4 

5.8 

.983 

.49 

.12 

'^.83 

21 

81.8 

3.5 

79.3 

6,0 

.979 

.46 

.18 

22 

81.5 

4.2 

78 6 

7.1 

.958 

.23 

.57 

.80 

23 

81.1 

4.1 

78.2 

7.0 

.946 

.11 

.60 

- ,80' 

24 

80.8 

I> o 

78.9 

4.6 

.967 

.37 

1.C3 

.86 

25 

79-7 

78.3 

34 

.949 

.22 

.15 

.90 

26 

80.7 

27 

78.8 

4.6 

.964 

.34 

.62 

.87 

27 

80.4 

2.8 

78.4 

4.8 

.952 

.21 

.68 

.86 

28 

80.7 

2.6 

78.9 

4.4 

.967 

.39 

.54 

.87 

29 

79.6 

2.6 

77.8 

4.3 

.934 

.05 

.46 

.87 

30 

79.6 

2.4 

77.9 

4.1 

.937 

.08 

.39 

.88 

81 

79.7 

2,9 

77,7 

4.9 

.931 

.00 

.68 

-1 

.86 


All the Hj^gfometrical elements are oompttted by the Greenwich Constanta. 
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li 


ASitract of the Bemlts of the Hourltf Meteorological Observations 
taken at the Harveyor QeneraVs OJJice^ Calcutta^ 
in the month of July, 1865 . 

« 

*, Hourly Mean*, &c. of the Observations and of the Hygromeiricttl elements 
dependent thereon. 




Range of tlie Barometer 

43 tl 
'tJ P. 

Range of the Temperature 


0) *5 

ffi pq Oi 

for each liour d 

uring 

PQ 1 

1 for each hotir during 

Hour. 

tiie month 

to 


the month 






I w “ 





a 03^ 

Max. 

Min. 

Diff. 

c 

Max. 

Min. 1 

Diff. 


s 









Inches. 

* 

Inches. 

Inches. 

Inches. 


0 

• 

0 

0 

Mid- 

niglit. 

29.587 

29,778 

29.432 

0.346 

1 82.1 

84.0 

77.4 

6.6 

1 

.574 

.761 

.4*21 

.340 

82.0 

83.S 

77.9 

6.9 

2 

.503 

.750 

,410 

.346 

81.9 

83.8 

77.8 

6.0 

8 

.554* 

.737 

.395 

.312 

81.7 

83.4 

77.8 

5.6 

4 

1 .501 

,74*0 

.393 

.347 

81.6 

83.5 1 

77.8 

6.7 

5 

.501 

.752 

.388 

.364 

81.5 

8314 

77.9 

6.5 

6 

.577 

.705 

.409 

.356 


\ 83.0 

78.0 

1 6.0 

1 

.591 

.777 

,421 

.350 

82.2 

84.0 

79.2 

4.8 

8 * 

.001 

.790 

.4*38 

.352 

83.6 

85.4 

80.2 

1 5.2 

9 

.015 

.803 

.470 

.327 

84.7 

87.5 

81.8 

1 6.7 

10 

,615 

.803 

.409 

.334 

85.8 

88.9 

81.9 

7.0 

11 

.608 

.798 

.457 

.341 

86.5 

90.4 

80,8 

1 9.6 

1 

Noon. 

.595 

.788 

.444 

.314 

86.8 

91.4 1 

82.2 

9.2 

1 

.576 

.708 

.431 

.337 

87.4 

92.6 

82.6 

10.0 

2 

.553 

.737 

.413 

.321 

87.2 

91.4 

83.2 

82 

8 

.535 

.729 

.380 

.349 

87.1 : 

91.2 

83.1 

81 

B#' 

.525 

.711 

.381 

.330 

86.2 

90.0 

81.4 

8.6 

.527 

.708 

.381 

.327 

85.8 

89.4 

80.2 

9.2 

6 

.535 

.739 

.384 

.355 

81.4 1 

87.6 

79.4 

8,2 

• 1 

.553 

.753 

.411 

.339 

83.2 ' 

86.4 

79.8 

6.6 

8 

.577 

.771 

.431 

.340 

82.9 


79.4 

6.4 

9 

.694 

.789 

.445 

.344 

82.4 

78.6 

6.2 

10 

.606 

.793 

.458 

.835 

82.3 

84.6 

78.0 

6.6 

11 ; 

.606 

.784 

.468 

.316 

82.2 

84.4 

78.1 

6.3 


The Mean Height of tlie Barometer, £« likewise the ])r} and Wet Bulb Thor* 
nionioter Means are derived from the Observations made at tlie aevorui iioura 
during- the month. 
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Meteorological Olservatidns, 


Abstract of the Bestclfs of the Hourly Meteorological Ohservatioifs 
taken at the Harveyor QeneraVs Of Ice, Calcutta, 
in the month of July, 18G5. 

Hourly Means, &c. of the Observations and of t]»e Hygrometricul elements 
dependent thereon. — (Continued.J 


Hour. 

- -r- 1 

Mean Wet Bulb 
Thermometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point, 

Mean Elastic force of 
Vapour. 

iSlean Weight of Va- 
pour in a Cubic foot 
of air. 

Additional Weight of 
Vapour required for 
complete saturi^ion. 

Mean degree of Hu- 
midity, complete satu- 
ration being unity. 


0 

0 

0 

0 

Indies. 

Troy grs. 

Troy grs. 


MM- 

niglit. 

80.1 

2.0 

78.7 

3.4 

0.961 

10,35 

1.16 

0.90 

1 , 

80.0 

2.0 1 

78 6 

3.4 

.958 

.32 

.15 

.90 

2 

70 0 

2.0^ 

. 78.5 

3.4 

.955 

.29 

.15 

.90 

3 1 

79.7 

2.0“ 


3.4 

.919 

.22 

.15 

.90 

4 

79.6 

2.0 

79 

3.4 

.946 

.19 

.15 : 

.90 

6 

79,6 

1.9 

78.3 

3.2 

.949 

.22 

.09 ! 

.90 

6 

70.7 

1.9 

78.4 

8.2 

.952 

.25 

.09 

.90. 

7 

80.1 

2.1 

78.6 

3.6 

.958 

.30 

.24 

.89 

% 

80.8 

2.8 

78.8 

4,8 

.964 

.34 

.69 

.86 

9 

81.2 

3.5 

78 7 

6.0 

.961 

.29 

2.13 

.83 

10 

81.6 

4.2 

78.7 

7.1 

.961 

.26 

.57 

.80 

11 

81.9 

4.6 ^ 

79.1 

1 

7.4 

.973 

.38 

.72 

,79 

X^oon. 

i 82.0 

4.8 

79.1 

7.7 

.973 1 

.36 

.85 

.78 

1 

82.6 

4.9 

79.6 

7.8 

,989 

.52 

.93 

.78 

2 

82.4 

48 

79.5 

7.7 

.986 

.49 

.88 


3 

82.4 

4.7 

79.6 

7.5 

.989 

.52 

.81 

*79 

4 

82.0 

4.2' 

79.1 

7.1 

.973 

.38 

.61 

.80 

5 

81.7 

4.1 

78.8 

7.0 

.964 

.29 

.64 

.80 • 

6 

80.9 

1 3.5 m 78.4 1 

6.0 

,952 

.19 

.12 

.83 

7 

80.4 

2.8 

78.4 

4.8 

.953 

.21 

1.68 

.86 

8 

1 80.3 

2.6 

78.5 

4.4 

.955 

.27 

.52 

.87 

9 

' 80.1 

2.3 

78.6 

3.9 

.955 

.27 

.34 

.89 

10 

80.1 

2.2 

78.6 

3.7 

.958 

.30 

.28 

.89 

11 

80.1 

1 

2.1 

78.6 

3.6 

.958 

.80 

.24 

.89 


All the Hj’ groin etrical eleuieiits are computed tlio Green wicli Constants, 



Meteorological Observations, 


llii 


Abstract of the Besults of the Hourly Meteorological Observations 
talcen at the Stirveyor QeneraVs Office ^ Calcutta^ 
in the month of Jahj^ 1805. 

Solar E-adialion, Wcatlicr, kc. 


Date. 

Max. Solar 
radiation. 

Bam Gauge 
5 feet above 
Ground. 

Provailing direeiion 
of the Wind. 


0 

Tnchos. 


1 

113.8 

O.GO 

S. E. k E. 

2 

i2a.i 

0.43 

S. E, & E. & S. 

3 

123.4 

0.20 

N. E. k S. E. 

4- 

125.1 

0.21 

N. E. & E. 

B 


0.43 

S. E. 

G 

... 

... 

S. 

7 

... 

0.25 

S. 

8 

... 


S. 

9 

119.G 

... 

s. 

10 

127.5 

0.18 

S. k S. W. 

11 

... 

1 

s. & s. w. 



I2.43* 


12 

... 

i ♦ 

S. & S. E. 

13 

114.0 

0.57 

S. 

14 

fiy.o 

2.79 

S. 

15 


I 0.35 

S. k S. W. 

16 

1 

... 

0.31 

s. 

17 


0.11 

S. E. & S. 

18 

114.5 

I 

S. E. 


General Aspect of the Sky. 


k i. Euin after internals. 
k '^i. lliiiii at 1 A. ]\i. noon 1, 6 k 
8 I*. M. 

Ai Vw.j\ Earn at 2 k 4 i\ m. 

Overcast to 10 A. M. altervvards. TJiin 
rain jificr intervals. .. 

Overenst to 3 i*. M. afterwards, llaiii 
occasionally. 

Send from S. to 5 a. m . Ovei’cnst to 1 
r. M. & \-i afterwards. TJihi rain 
at 6 A. M. k noon. 

k to 11 A. M. to 5 i*. M. M <’% 
afterwards. Thin roin at 5 a. m. fi-oin 
noon to 3 r. j\i., k at IJ i\ ]W. 

Vx-i to 11 A. M. Jfto 7 P. i\r, Vwi afterwards. 
Liglj|J|||in fiwn G to 8 a. m , 

Vuito^^M. afterwards, dliin rain 
at 10 A. M. k 4 p. M. 

Vv-i to 7 A. ai. to 4 p. m. after- 

wards. Bain from 7 to 0 p. m. 
to 0 A, M. A ^i to noon : 7 

p. M, Overcast afterwards. Bain be- 
tween 1 A 2 p. M. & from 1 to 11 P, M. 
Liglitning towards W. at 11. p. :\i. 

Vv-i nearly tlio wbolo dny. Bain after 
intervals. Lightning towards W. at 
midnight. 

Ai & v-i to 2 p. M. '^i afterwards. Bain 
from 3 to 6 p. m. 

i & V^i to y A, M. ^i to 7 P. M. 'a-I after- 
wards. Bain from 6 to y p. m. 

Overcast nearly the whole day. Bain from 
5 to 8 A. M. 

Overcast ncar^tho whole day. Bain after 
intervals. 

Overcast nearly the whole day. Thin rain 
at 8 A. M. & from 10 to 1 p. Jt. 

Ovei’cast to 6 a. M, Ai & v_i to G p. m. 
Oloiidloss afterwards. Light rain' at 
luidnigJit, 1 & y a. Ji. 


^i OiiTi, — i Strati, '^i Cumuli, W Cirro-strati, Cumulo- strati, ^^i Nimbi, 
W Cirro cumuli. 

* Fell on the 11th & 12th. ^ * 
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Meteorological Ohservations, 


Abstract of the Results (f the Hourly Meteorological Observation^ 
tahen at the Surveyor OeneraVs Office^ Calcutta^ 
in the month of July, 1865. 


Solar Radiation, Weather, &c. 


19 

20 ^ 

21 

22 ' 

23 

21 

I 

25^ 

26 

27 

28' 

i 

29' 

30 

31 


M d 

o o 

ZQ ’3 
cS 

Rain Gauge 
5 feet above 
Ground. 

o 

Inches 

121.0 

... 

115.0 

0.83 

121.5 

0.39 

119.0 

... 

124.4 

0.15 

119.0 

0.52 

... 

0.15 


0.53 

121.0 

... 

112.6 

0.25 

119.7 

} 1.01* 


Prevailing direction 
of the Wind. 


S. & S. E. 
S. & S. E. 

S. & S. E. 

S. 

s. 

B. • 

s, 

s. 

s. 

s. 

s. 

|,&W. 

S. & Wm 


General Aspect of the Sky. 
\ 


Clondless to 5 A. m. ^^i & M to 3 p, m. Vv.i 
to 7 P. M. cloudless afterwards. 
Cloudless to 4 a. m. \i & '^i to 7 a. m. ^-i 
to 2 P. jM. '^i & '^i afterwards Rain at 

11 A. M. 1 & 7 P. M. 

M & i to 9 A. M. & Scud, from S to 4 
p. M. Overcast to 8p.m. cloudless after- 
wards. Rain at 5 p. m. 

Cloudless to 4 A. M, ^^i & '^i to 7 p. m. 

Overcast afterwards. 

Overcast to 5 a. m. /^i & Scud from S. to 

5 ?. M. V>-.i afterwards. Thin rain be- 
tween 7 & 8 A. M, & at 9 & 10 p. M, 

V\-i to 2 A. M. \i & Scud from S. to 10 
A. M. Overcast afterwards. Rain be- 
tween noon <fe 1 p. M. & from 4 to 11 P. M. 
Overcast. Rain from 7 to 11 A, M. Afrom 

3 to 11 p. M. 

Overcast nearly the whole day. Rain at 
midnight & 1 & 10 a, M. & from 5 to 9 

P. M. 

Overcast to 2 p. m. <^1 & '^i afterwards. 
Light rain from 7 to 10 a, m, & between 

6 & 7 P. M. # 

Overcast to 9 A. m. '^i to 5 p. m. Overcast 
afterwards. Light rain at 4, 6, 7 a. m, 

4 P. M. & from 6 to 10 p. M. 

Overcast, drizzled after intervals. 
Overcast to 8 a. m. V\-i afterwards, tight 

rain from midnight to 3 A. M. & at 3 & 
6 P. M. 

Overcast nearly the whole day. Lightning 
& Thunder from 5 to 9 r. M, Rain from 
2 to 11 P. M. 


* Fell on the 29th & 30th. 


Meteorological Ohaermtions* 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor QeueraVs Office^ Calcutta^ 
in the month of Jidy^ 1865. 

Monthly Eesults. 

Indies 

Mean height of the Barometer for the month, .• «. 29.575 

Max. height of the Barojpeter occurred at 9 & 10 A. M. on the 28th, .. 29.803 

Min. height of the Barometer occurred at 3 p. m. on the 7th, 29.380 

Extreme range of fclie Barometer during the mouth, 0,423 

Mean of the Daily Max. Pressures,.. ,, 29.625 

Ditto ditto Min. ditto, .. .. ,, ,, 29.519 

Mean, daily range of the Barometer during the month, 0.106 

o 

Mean Dry Bulb Tlicrmometer for the month, .. .. 83.9 

Max. Temperature occurred at 1 p. M. on the 3rd, ,, 92.0 

Min. Temperature occurred at Midnight on tlio 30th, 77.4 

Extreme range of the Temperature during the month^ll 16.o 
Mean of the daily Max. Temperature, .^|k 88.5 

Ditto ditto Min. ditto, .. .. 80.5 

Mean daily range of the Temperature during the month, .. ,, 8,0 


Mean Wet Bulb Thermometer for the month, .• ,, 80.8 

Mean Dry Bul|j) Thermometer above Mean Wot Bulb TJiermolf^ter, 3.1 

Computed Mean Dew-point for the month, .. 78.6 

Mean Dry Bulb Tliermometer above computed Mean Dew-point, 5.3 

Inchos 

Mean Elastic force of Vapour for the month, «• # •• 0.958 

Troy grains 

Mean Weight of Vapour for the month, .. .. .. 10.28 

Additional Weight of Vapour required for complete saturation, 1.85 

Mean degree of humidity for the month, complete saturation being unity, 0.85 

, Inches 

Rained 29 days. Max. fall of rain during 24 hours, .. 2 79 

Total amount of rain during the month, •• .. 12.19 

Prevailing direction of the Wind, • •• *• S. & S. E. 



at ion s 
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Abstract of the llesitlts of the JToivrh/ IMcteorological Ohservations 
taken at the Surveyor QeneraV s Of ice, Calcutta j 
in the month of April, 18G5. 

* Lutitut^e 22® 33' 1" Nortli. Longitude 88® 20' 34" East. 


lleight of the Cistern of the Standard Barometer above the Sea-level, 18 ft. 11 in. 

Daily Means, &c, of the Observations and of the Uygrometrieal elements 
dependent thereon. 


Date. 

Height of 
larometer 
Faht. i 

Range of tim Barometer 
during the day. 

I-.* 

'5 S 

bo 

Q S 

Range of the Tempera, 
ture during the day. 

Mean 
the 
at 3l 

Max. 

Min. 

Diir. 

r- 

CU ^ 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

In eh os. 

Tiiches. 

o 

o 

o 

o 

1 

29.885 ' 
Sunday, '' 

29.974 

29.802 

0.172 

81.9 

90.4 

75,0 

21.4 

3 

.813 

.908 

.789 

.119 

83.0 

91.0 

78.4 

10.2 

4 

.8ia 

.918 

.735 

.183 

83. S 

98.2 

73.4 

21 S 

5 

.885 

.9 17 

.811 

.130 

80.4 m 90.0 

72.4 

17.0 

6 

.814 

.888 

.737 

,151 

£3.0 ^ 

93.0 

77.0 

10.0 

7 

.780 

.878 

.715 

.103 

85.3 

9 t.O 

79.0 

15.0 

8 

9 

.788 

Sll'iuUnj, 

.853 

.731 

.122 

87.5 

90.5 

81.0 

14.9 

10 

.811 

.885 

.710 

.139 

87.5 

90.8 

80.4 

10.4 

11 

.825 

.908 

.771 

.137 

80.2 

90.0 

80.2 

10.4 

12 

.872 

.9 19 

.785 

.101. 

85.1 

93.0 

78.2 

15.4 

13 

.897 

.985 

.833 

.152 

81.3 

92.1^ 

75.2 

10.9 

14 

.877 

.964 

.794 

.170 

85.4 

9 t.O 

79.2 

15.1 

15 

10 

.sk; 

H 'UK la ij. 

.885 

.731 

.151 

85.7 

95;2 

79.0 

15 0 

17 

.729 

.705 

.075 

! .120 

S1.5 

90.8 

70 4 

11.4 

18 * 

.824 

.905 

i -7^6 j 

i .189 i 

82.0 

92.4 

75.4 

17.0 

19 

.879 

; .909 

.809 

! .100 j 

814 

925? 

78.2 ! 

1 1.3 

20 

.701 

.852 

.(50 1. 

1 .188 

85.4 

93 0 

79.0 ; 

•I J. 0 

21 

.701 

.778 

.022 

.156 

80.2 

9t.8 

80.0 ' 

1 1.2 

22 

23 

.74 1 

Sunday. 

.795 

.673 

.122 

1 

79.0 

91.1 

73.1 

17.7 

24 

.714 

.780 

.047 

.139 

82.5 

91.0 

70.2 

11.8 

25 

.706 

.786 

.029 

.157 

85.7 

93.8 

79.8 

1 1.0 

20 

.730 

.808 

.053 

.155 

80.4 

92.6 

81.4 1 

11.2 

27 

.782 

.815 

.093 

.152 

8 t.O ‘ 

91.1 

77.9 

i 13.5 

28 

.729 

.802 

,037 

d05 

85.0 

91.0 

80.0 

i 11,0 

29 

30 

.039 

Sunday, 

% 

.715 

.520 

.189 

* 

85.0 

90.0 

75.8 

14.8 


Tlie Mean Height of’tlie Barometer, as likewise the Dry and Wet Bulb Tlicr-* 
*iiomet6r |deaii3 are derived from the hourly Obsorvutious made during the day. 
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Meteorological Ohservaliojis. 


Abstract of the Results of the Hourly Meteo7*ological Ohservatio^s 
talcen at the Surveyor GeneraVs Oflce, Calcutta^ 
in the mo7ith of April, 1865. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon . — ( ConiiniieiLJ 


Date, 

(U 

X) 

fQ 

t- 

0) OJ 

OJ 

ulb above Wet. 

fl 

‘o 

<u 

p 

a> 

"3 

Bulb above Dew 

It. 

Elastic force of 
our. 

Weight of Vapour 
Cubic foot of air. 

nal Weight of Ya- 
r required for com - 
e saturation. 

degree of Humi- 
, complete satura. 
being unity. 


c o 


Cu 

'o 

5 


O J *-> 

T- o 



s & 


a 

>-p.i 

03 

<U 

S a i 





Q 

CJ 

Q 

% 

s ! 




o 

o 

o 

o 

Inelics. 

T. Rr. 

T. f?r. 


1 

2 

78.2 

Sunday. 

6.7 

73.5 

! 114 

0.814 

8.70 

3.79 

0.7? 

3 

74.8 

8.8 

68.6 

15.0 

.695 

7.44 

4.59 

.62 

4 

75 5 


69.7 

14.1 

.720 

.71 

.39 

.64 

5 

72.G 

TS 

67.1 

i 13.3 

.661 

.13 

3.81 

.65 

6 

ii.fi 

5,8 

73.7 

9.9 

.819 

8.78 

.25 

.73 

7 

79.3 

6.0 

75.1 

10.2 

.857 

9.15 

.19 

.72 

8 

y 

1 80.8 

1 Sunday. 

1 6.7 

76.8 

10.7 

.905 

.61 

.88 

.71 

10 

' 78.0 ; 

9.5 

72.3 

15.2 

.783 

8.32 

5.17 

.62 

11 ' 

77.6 

8.6 

73 .0 

11.6 

.7 66 

.15 

4.81 

.63 

12 

77.7 

7.4 

72.5 

12.6 

.787 ' 

.41 

.16 

.67 

13 

75.1 

9.2 

68.7 

15.6 

.697 

7.44 

.84 

.61 

14 

77.0 

7.8 

72.1 

13.3 

778 

8.31 

.37 

.66 

15 

IG 

77.8 

Sunday. 

7.9 

72.3 

13.4 

.783 

.36 

.44 

.65 

17 

74.9 

6.6 

70.3 

11.2 

.734 

7.90 

3.41 

■.70 

18 

75.9 

6.7 

71.2 

11.4 

.750 

8.12 

.56 

.70 

19 

77.8 

6.6 

73.2 

11.2 

.800 

.63 

,68 

.70 

20 

78.3 

7.1 

73.3 

12.1 

,809 

.63 

4.05 

.68 

21 

79.9 

6.3 

75.5 

10.7 

.808 

9.25 

3.74 

,71 

22 

23 

75.2 

Sunday. 

4.4 

72.1 

7.5 

.778 

8.39 

2.30 

.79 

24 

78.8 

3.7 

76.2 

6.3 

.887 

9.54 

.10 

.82 

25 

80.8 

1.9 

77.4 

8.3 

.922 

,85 

.95 

.77 

26 

80.8 

5.6 

76.9 

9.5 

.91)8 

.66 

3.40 

.74 

27 

78.9 

5.7 

74.9 

,9.7 

.851 

.09 

.30 

.73 

28 

79.3 

0.3 

74.9 

10.7 

851 

.08 

.68 

.71 

29 

30 

78.6 

Sunday. 

6.4 

74.1 

10.9 

.830 

8.87 

.66 

.71 


All tlie HygVomotrical elements are computed by the Oreenwioh Oowstanta, 
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AhHract of the Mesalts of the Uourlij Meteorological Olservations 
taJcen at the Surveyor GeneraVs Office^ Calcutta^ 
in the month of April, 1805. 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 



. S- 

o B . 

0) 

^ B 

Range of the Raiorneter 
for each liour during 

2 

PO 2^ 

Range of the 3’emperature 

1 for each hour during 

Hour. 

p 

the month 




the month 


0 

3- CP CM 




c s 













C 05 
aj ^ 

Max. I 

Min. 

Diff. 

s ^ 

Max. 

Mill. 

Diff. 






pi 





Indies. 

Indies. 

Indies. 

Indies. 

0 

0 

0 

0 

Mid- 1 
niglit. 1 

29.800 

29,901 

29.700 

0.201 

80.3 

83.4 

73.0 

9.8 

1 1 

.793 

‘ .899 

.080 

.213 

79.9 

83.0 

73.8 

9.3 

2 ' 

.780 

.881 

.073 

.211 

79.5 

82.0 

71.0 

8.0 

3 

.770 

.878 

.0 1.2 

I .230 

79 2 

82 0 

73.8 

8.8 

4 

.771 

.875 

.010 

.229 

79.1 


72 8 

10.0 

6 1 

.790 

.898 

.051 

.217 

78.5 

82.0 

79.8 

9.8 

6 

.804 

.913 

.052 

.201 

78.5 

82.1 

79.4 

10,0 

7 

.820 

.930 

.059 

.271 

79.0 

81-.0 

72.0 

11.4 

8 

.818 

.902 

.075 ' 

.287 

82.2 

85.1 

70.0 

9.4 

9 

.803 

.97 1 

.697 

.277 

85.3 

87.8 

79.1 

8.4 

10 

.801 

.985 

.080 

.299 

87.0 

89.0 

82.0 

7.0 

11 

.85 1 

.971 

.073 

.298 

89.7 

92.7 

84.0 

8.7 

Noon. 

.830 

.953 

.051 

.302 

91.2 

94.6 

85.7 

8.9 

1 

.799 

.930 

.623 

.313 

92.3 

97.0 

80.1 

10.0 

2 

.709 

.917 

.598 

.319 

92.8 j 

97. 1 

88.4 

9.0 

3 

.711 

.883 

' .558 

.325 

92,0 

98.2 

81.0 

14.3 

4 

.729 

.855 

.513 

.312 

91.0 

i 97.8 

75.0 

22.8 

6 

.725 

.830 

.520 

.310 

89.0 1 

1 90.2 

73.8 

22.4 

6 

.710 

.813 

.539 

.301. 

86.6 

93.1 i 

73.0 

•19.8 

7 

.703 

,900 

.599 ! 

.301 

84.2 

90.8 

72.8 

18.0 

. 8 

1 .784 

.927 

.017 

.280 

82.9 1 

80.8 

73.8 

13.0 

9 

.805 

.931 

.091 

.237 

81.7 

85.0 

73.8 

11.2 

10 

.815 

.900 

.018 

.258 

81.4 

81.4 

73.0 

10.8 

11 

.811 

.919 

.618 j 

i 

.271 

! 

80.5 

81.1 

73.4 

11.0 


Tlic Moan Itoislit of tlic liiiromctor, tie likewise Uic Di-jatid Wot BiilbTher- 
iiiomctor Means arc derived iVoni tlic Observations inailc at the several houra 
during the mouth, 
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Meteorological Ohsermtions, 


Abstract of the Itemlts of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVa Office^ Calcutta^ 
in the month of Aprils 1805. 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — (Continued.) 


Hour. 

Mean Wet Bulb 
Tliermometer. 

— 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force erf 
Vapour. 

Mean Weight of Va- 
pour in a Cubic foot 
of air. 

1 

1 

Additional Weight ofj 
Vapour required foi j 
complete saturation.' 

Mean degree of Hu-i 
midity, complete satu-j 
ration being unity, 1 


o 

o 

0 

o 

Indies. 

Troy grs. 

Ti’oy grs. 


Mid. 

night. 

7<3.6 

3.7 

71.0 

6.3 

0.827 

8.93 

1.08 

0.82 

1 

70.6 

3.3 

7-1..3 

5.6 

.835 

9.01 

.77 

.81 

2 < 

70.3 

3.2 

74.1 

5.4 

.830 

8.98 

.08 

.84 

3 

76.1 

3.1 

73.9 

5.3 

.821 

.92 

.01 

.85 

4 

70.4 

2.7 

74.5 

4.6 

.810 

9.09 

.44 

.86 

5 

7f>.6 

2.9 

73.6 

4.9 

.819 

8.84 

.51 

.85 

6 

75.8 

2.7 

73.9 

4.6 

.824 

.92 

.43 

.86 

7 

70.4 

3 2 

74.2 

5.4 

.832 

9.00 

.09 

.81 

8 

77.7 

4.5 

74.5 

7.7 

.840 

.03 

2.51 

.78 

9 

78.7 

6.5 

74.1 

11.1 

.830 

8.H7 

3.71 

.70 

10 

79.2 

8.4 

74.2 

13.4 

.832 

.85 

4.(;7 

.06 

11 

79.6 

10.1 

73.5 

16.2 

.814 

.02 

5.75 

.00 

Koon. 

79.7 

11.5 

72.8 

18.4 

.795 

.40 

0.02 

.50 

1 

79.8 

12.5 

72.3 

20,0 

.783 

.21 

7 vf: 

.53 

2 

79.6 

13.2 

71.7 

21.1 

.768 

.08 

.04 1 

.51 

3 

79.5 

13.1 

71,6 

21.0 

.700 

.05 

.58 

.52 

4 

78.8 

12.2 

71.5 

19.5 

.7(>3 

.01 

6.89 

.54 

5 

78.5 

11.1 

71.8 

17.8 

.771 

.15 

.18 

.57 

6 

78.0 

8.6 

72.8 

13.8 

.795 

.47 

4.67 

.05 

7 

77.6 

6.6 

73.0 

11.2 

.801 

.57 

3.t;7 

.70 

8 

77.0 

5.9 

72.9 

10.0 

.797 

.50 

.23 

.73 

9 

76.8 

4.9 

73.4 

8.3 

.811 

.73 

2.6 1 

.77 

10 

76.8 

4.6 

73.6 

7.8 

.817 

.79 

.48 

.78 

11 

76.5 

4.0 

73.7 

0.8 

.819 

.83 

.15 

.80 


All tJie Hygrometrical elements arc computed by iljc Greenwich Cojistants. 

» » 
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Alstract of the IR, emits of the '‘ITourlt/ Meteorological Ohservations 
taken at the Sarregor GciieraVf: Office^ Calcutta, 
in the month of April, 18G5. 

• Solai’ liadiatioTi, Weather, &e. 


Date. 

i\Iax. Solar 
radiation. 

Eain Gauge 
5 feet abore 
Ground. 

Prey Mil i » 1 g di roetion 
of the V\ ind. 

0 

li 140.0 

Inches. 

S. 

2 ' 


8 hf jn7o 7 . 

3 138.4 


8 . N. k S. 

4 141.0 

0.73 1 

S, W. & S. E. 

5 132.0 
G^ 13G,0 

... 

VV. & S. & N. W. 

... 

S. & S. E. 

7 137.2 

... 

S. & S E. 

8 130.0 

... 

s. & s, w. & w. 

9 ... 


Sunday, 

10 13G.0 

... 

s. w. i S. 

11 141.0 


S. ct s. vv. 

12 ' 133.5 


s. 

13 132.0 


S. c'k s w. 

141 131.5 

... 

s. & s. w. 

ir>! 13G.0 

1 

S. S;. S. W. 

IG ... 


SnudAf>f‘ 

17 13G.5 

*” 

S. E. & S. 

18 132.0 

0.17 

E. & S. & S. E. 

19 131.0 


S. & S. W. 

2*0 137.0 

... 

s. & s. w. 

21 132.8 

... 

S. & kS. w. 

22 127.5 

1.G7 

S. & S. E. 

23 ... 

1.3G 

Sunday. 


Gcueral Aspect of tlic Sky. 


Cloudless till 1 i*. lU. afterwards. 

Cloudy till 9 x\. M. Scatd, clouds till G r. M. 
'^i afterwards dri>c/,lc!d at I c. At, 
till 5) A. AT. V-i till 1 p. At. cloudy aftor- 
war<ls, tliinuh'-riiiL;-, iijiil;-, raiiiiii”’ at 
G-7-9 A' 10 p. A], &, liailstoiies fell botwooii 
T) & G p. M. 

'^i till 1 i>. At. (doiielloas till 7 r, M. 
afterwards. 

Setitd. ckuids till 9 A. At. I ill G i*. At. 
cloth ly 5tftv;rwJirds, thinidoviuj^,h"a^dAiiiig 
it raioiiig between G & 7 J^ ai. 

Cloudless till 4 a. ai. cloudy till 10 a. ai, 
c 1 o u d 1 ess a f Le r w a r d s . 

Cloudy till 8 a. ai. till 8 r. Al. cloudless 
alii a wards. 

Cloudy till 0 A. Al. cloudless afterwards. 

FJjdng clouds till G a. Ai, cloudless aftor- 
wartls. 

Cloudless till 5 i\ Al. eloudy afterwimls. 
till 7 A. AI. till 8 i\ Al. ^i afUM'vvatrds. 

Cloudy lill 7 A. Al. '^i till G r. AI. cloudless 
aftiirwards. 

A— i till uooii, cloudh'S.s afterwanls. 

till 10 A. AI. cloudy afterwards, 
liglitiiiiig at 1) & 11 I'. Al. 

Cloudy till 4 A. Al. S(;ald. clouds aftor- 
w'ards, raining & tliiuidering' at.l i‘. ai. 

Cloudy lill 7 a. ai. '^i till 8 r. m. 

cloud less after \v ai ds. 

Cloudless lill a. ai. '^i afteiAvards. 

v_i till 4 A. M. cloudy till 8 a. .m. '^i till 4 
r. Al. cloudless till 7 1’. Al. cloudy & 
lightning afterwards. 

»Scatd. clouds till 1 p. ai. cloudy aft erwards, 
raiuhig between midnight & 1 a. m, tV. 
from 4 to 7 P. M. thundering; nK:. lightning 
from 5 to 7 r. ai. 


^i Cirri, — i Slratij* Cumuli; Cirro strati, Cumulo strati, '^-i Nimbi 
^ i CiiTo cumuli. 



XXX Meteorological Ohscrimtions. 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Survegor Gene rat's Ojfice^ Calcutta^ 
in the month of April, 18()5. 


Solar Radiation, Weather, &c. 


1 

Max. Solar 
radiation. 

Rain Gauge 
5 feet above 
Ground. 

Prevailing direction 
oi‘ the Wind. 

General Aspect of the Sky. 

2i 

! o 
128.‘J 

Inches 

S. E. & S. 

Cloudless till 3 a, M. -^i & V— i till 7 P. JVt, 

25 

135.8 


S. 

cloudless afterwards. 

Cloudless till 5 A. M. & '^i afterwfirds. 

26 

131.0 


S. 1 

'^i till 4 A. M. i A -^i till 2 M. ^i till 6 

27 

131.0 


S. 

r. Ai. cloudy afterwards, lightning at 7, 

10 & 11 P. M. 

Cloudy till 11 A. M. till 7 p. m. cloud- 

28 

124.0 


S. (high.) 

s. 

less afterwards, dri/z/ding at 2 a, m. & 1 
r. M. lightning at midnight. 

''i till 8 A. M. '^i afterw'ards. 

29 

127.0 j 

0.35 

Scatd. clouds till 6 p. m. cloudy afterwards, 

30 


... 

8'mday. 

raining between 9 A 10 p. ai. lightning 
A thundering from 8 to 10 i*. m. 



Observations. 


XXXI 


Abstract of flic Results of the JTourlif Meteorological Observations 
taken at the Survegor OeneraVs Office, Calcutta, 
in the month of April, 1805. 


Monthly Hesults. 

MeJin lieiglit of Mic Barometer for the month, .. 

Max. height of the Barometer occurred at 10 a. M. on the 13th, 
Min. lieight of the Barometer oeeurrecl at 5 r. M. on the 29th, 
Extreme ravge of the Barometer rluring the month, 

Mean of tljc Daily Max. Pressures,.. ,, 

Ditto ditto Min. ditto. 

Mean dailg range of the Barometer during tlic month, 


Indies 

29.795 

29.985 

29.52G 

29.871 

29.717 

0,154. 


Mean Dry Bull) Thermometer for ilic month, .. , 

Max. Temperature occurred at 3 r. M. on the lih, , 

Min. Temperature occurred at G a. m. on tlie 5th, 

Extreme range of the Temperature during the month, , 
Mean of the daily Mux, Temperature, ,, , 

Ditto ditto Min. ditto, .. .. . 

Mean dailg range of tlie Temperature during the month, , 


81.5 

98.2 

72.4 

25.8 

93.5 

77.8 
15.7 


Mean Wet Bulb Thermometer for the month, •• 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, 
Computed Mean Dew-point for the month, .. ,, 

Mean Dry Bulb Tliermometer above eouiputcd Mean Dew-point, 

Mean Elastic force of Vapour for the montli, .. ,, 


77.7 

6.8 

72.9 

11.6 

Incli(53 

0.797 


Troy grains 

Mean Weight of Vapour for the month, •• •• 8.52 

Additional Weight of Vapour required for complete saturation, 3.83 

Mean degree of humidity for the month, complete saturation being unity, 0.69 


liained 8 days, Max. fall of rain during 2i hours, 
Total amount of rain during the mouth, ,, 

ih'evailiug direction of the Wind, • •• 


Inches 

1.G7 


4.28 

S. & 8. W. 
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Meieorological Ohservai Ions* 



talcen oi the Stirvei/Oi* QencraVs Office, Qalcntla^ 
in the month of April, lSu5. 

]\loi^TiiLT Eesults. 

Tables showinj^ the number of days on which at a given hour any particular wind 
blew, together with the number of daj^a on which at the same hour, 
when any particular wind was blowing, it rained. 





Meteorolocjical Observations talcen at G angaroowa near Kandy ^ 
Ceylon, in the month of January, 1864. 


AH. 1560 ft. ; E. Long. 80^ 87', N. Lat. 7^ 17'. 

All the Instruments have been compared Avith standards. 

The tension of aqueous vapour, dew point and humidity, have been 
found from the readings of the dry and wet bulb Thermometers by 
Mr. Glaisher's Hygrometrical tables (Ed. 1863). 

The dew is the weight in grains deposited on a square foot of 
ordinary woollen cloth exposed on a board from 6 P. M, to 6 A. M. 
or for as many hours as there is no rain. 

The rain guage is 4-| feet above the ground. 

The ozone cage is hung about 25 feet above the ground. 

The direction of the wind given, is that of the lowest current by the 
vane, and of the currents above this by the direction in which the 
Nimbi and Cumulo-Strati clouds are moving. 

In this cohnnn a “ calm” signifies that the clouds are apparently 
motionless : variable,” that the clouds apparently in the same or 

nearly the same stratum move in no fixed direction, but their parts 
move as if in vortices, or different masses of them move up from 
different quarters as if into a vast vortex, this being nearly always the 
case before thunder storms. 

Entries, such as W S W and N N W or r" tl’a* 

N N W to calm, ® 

the clouds are evidently in strata of different altitudes, that those 
in the lowest stratum move from W S W ; those in the next higher 
from N N W ; those in the next are apparently becalmed, and so on. 

The velocity and distance in 24 hours are given by liobinsords 
Anemometer. 

, In the column for Lightning and Thunder 

L = Lightning” when the flash is near enough to be visible. 

L K = Lightning Kefiection” when the flash is so distant that 
only its reflection on the clouds or in the air is visible. 

“ Morn,” is 6 a. m., “ Even,” 6 p. m. and “ Night,” 12 P. M, and 
“ fore” and ‘‘ after” are prefixed tp these, as ordinarily to “Noon,” 
to denote the 3 previous and 3 following hours. 


R H. Babnes. 
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Meteorological Ohservatiod:, 


Ganoaboowa near Kandy, Ceylon. 


A . M. 9.30 



p. 

M. 3.30 



00 

rH 

ci 

g 

03 

Cimia. 

Cirro-Stratus. 

Cirro-Cmmilns. 

Cumulus. 

Cnmulo- Stratus. 

Nimbus & Stratus. 



Total. 

rol 

1 

U 

Cirro-Stratus. 

Cirro-Cumulus. 

Cumulus. 

Cumulo-Stratus. 

CQ 

P 

'a 

m 

03 

1 

Total. 

1 

8,0 

0 

0 

0 

s 

0 

8.0 

8.7 

0 

0 

0 

1.0 

0 

9.7 

2 

0.1 

0 

0 

0 

0.1 

0 

0.2 

5.7 

0 

0 

0 

1.0 

0 

6.7 

3 

0.1 

0 

0 

0 

0 

0 

0.1 

7.8 

0 

0 

0 

0.2 

0 

8.0 

4 1 

0 

0 

0 

0 

2.0 

0 

2.0 

0 

0 

0 

0 

1 0 

10.0 

10.0 

& 

0 

0 

9.6 

0 

0 

0.3 

9.9 

0.3 

0 

0 

0 

0 

! 9.2 

9.5 

6 1 

0 

0 

0 

0 

0 

1 0 

0 

0 

0 

0 

0 

0 

0 

0 

7 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. 0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

0 

0 

0 

0 

0 

! 0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

0 

9.6 

0 

0 

0.2 

0 

9.8 

8.3 

0 

0.2 

0 

1.5 

0 

10.0 

15 

0.6 

0 

0.8 

0 

s 

0 

0.9 

9.4 

0 

0 

0 

0.2 

0 

9.6 

16 

5.0 

0 

0 

0 

0 

0 

5.0 

3.0 

0 

0 

0 

0.3 

0 

3.3 

17 

9.5 

0 

0 

0 ! 

0 

0 

9.5 

5.3 

0 

0 

0 

1.7 

0 

7.0 

18 

0.1 

0 

0 

0 

0 

0 

0.1 

0 

0 

0 

0 

S 

0 

0 

19 

9.5 

0 

0 


0 

0 

9.5 

8.6 

0 

0 

0 

0.4 

0 

9.0 

20 

10.0 

0 

0 

0 

0 

0 

10.0 

10.0 

0 

0 

0 

0 

0 

10.0 

21 

6.0 

0 

0 

0 

0 

0 

6.0 

8.0 

0 

0 

0 

0.4 

0 

8.4 

22 

0.6 

0 

0 

0 

0 

0 

0.6 

1.0 

0 

0 

0 

4.4 

0 

5.4 

23 

9.8 

0 

0 

0 

0.2 

0 

10.0 

7.6 

0 

2.0 

0 

0.4 

0 

10.0 

24 

8.0 

0 

0 

0 

0 

0 

8.0 

6.7 

0 

0 

0 

3.3 

0 

ID.O 

25 

7.3 

0 

0 

0 

0.2 

0 

7.5 

0 

> 6.4 

0 

0 

0 

3.5 

9.9 

26 

0 

9.8 

0 

0 

0 

0 

9.8 

0 

1 9.0 

0.1 

0 

0.8 

0 

9.9 

27 

7.5 

0 

0 

0 

0.5 

0 

8.0 

4.0 

• 0 

0 

0 

5.0 

0 

9.0 

28 

9.0 

0 

0 

0 

0 

0 

9.0 

0 

1 10.0 

G 

0 

0 

0 

10.0, 

29 

0 

0 

1.0 

0 

0 

0 

1.0 

7.0 

' 0 

0.2 

0 

S 

0 

7.2 

80 

0 

0 

0 

0 

0.5 

0 

0.5 

0 

' 0 

1.4 

0 

4.0 

0 

5.4 

81 

0 

0 

0 

0 

1 

s 

0 

0 

0 

• 0 

0 

0 

S 

0 

• 0 


4.0 

o 

bo 

0.5 

o 

6 

0.2 

0.0 

^5 

4.4 

! 1.1 

0.2 

0.0 

1.1 

1.0 

7.8 



iteteoTological Observations. 


Gangaboowa neab Kandy, Ceylon. 


• 


p. 

M. 10.0 



Ozone. 

9.30 A.M. 

Direction of wind. 

Velocity in feet per I 
Second. • 

Cirras. 

m 

erf 

m 

6 

.g 

6 

Cirro-Cumulus. 

Cumulus. 

1 

erf 

u 

r 2 

1 

p 

o 

Nimbus & Stratus. 

Total. 

CO 

CO 

Yane. 

Lower Clouds. 

0.2 

0 

1 

0 : 

0 

' 0 

0 

0.2 

0 

0 

END 

1 Calm ? 

3.08 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N N E 

E N E ? 

8.18 

0.5 

0 

0 : 

0 

0 

0 

0.5 

0 

0 

E 

None 

2.90 

1.6 

0 

0 : 

0 

0 

3.4 

5.0 

0 

0 

Variable 

N E by Var. 

2.20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

W N W 

? 

0.26 

0 

0 

0 

0 

0 

0 

0 

0 

(' 




0 

0 

0 

0 

0 

0 

0 

0 

1 0 

O' 


1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 

0 j 

0 

0 



0 

0 

0 

0 

0 

0 

01 

0 1 

0 

0 



0 

0 

0 

0 

0 

0 

I ol 

0 

0 

0 




0 

0 

0 

0 

0 

0 

1 0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

1 

0 

0 

0 



0 

3.0 

0 

0 

0 

0 

0 

3.0 

0 

0 

N E 

if E 

11.09 

0.5 

0 

0 

0 

0 

0 

0.5 

0 

0 

E N E 

None j 

8.27 

6.0 

0 

0 

0 

0 

0 

6.0 

0 

0 

N E 

None 

2.73 

5.0 

0 

0 

0 

0 

0 

5.0 

0 

0 

S S E 

None 

0.70 

2.5 

0 

0 

0 

0 

0 

2.5 

1 

1 

E S E 

None 

2.11 

0 

0 

0 

0 

0 

0 

0 

2 

2 

W by S 

N one 

1.14 

7-5 

0 

0 

0 

0 

0 

7.5 

2 

2 

N E by E 

None 

5.81 

2.5 

0 

0 

0 

0 

0 

2.5 

4 

2 

E by N 

None 

7.83 

8.0 

0 

0 

0 

0 

0 

8.0 

3 

2 

N E by E 

None 

10.17 

0.3 

0 

0 

0 

9.7 

0 

10.0 

2 

3 

E N'E 

E N E 

9.86 

*0 

0 

0 

0 

9.5 

0 

9.5 

5 

1 

N E 

None 

7.30 

7.1 

0 

0 

0 

0.1 

0 

7.5 

7 

2 

E N E 

N E 

4.31 

8.5 

0 

0 

0 

0.2 

0 

8,7 

4 

3 

E N B 

None 

6.42 

0.8 

0 

0 

0 

0 

0 

9.8 

3 

2 

E N E 

E N E 

6.69 

. 0 

10.0 

0 

0 

0 

0 

10.0 

3 

2 

N E by N 

None 

6.34 

0 

0 

0 

0 

0 

0 

0 

3 

2 

N E by E 

None 

10.21 

•0 

0 

0 

0 

0 

0 

0 

3 

1 

Variable 

E 

3.52 

0 

0 

0 

0 

9.0 

0 

9.0 

3 

1 

Eby N 

None 

8.45 

2.9 

0.4 

0.0 

0.0 

1.3 

0.2 

4.8 

3.2 

1.8 



5.65 
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Meteorological Ohsermtiohn, 


Ganoaboowa near Kandy, Ceylon. 


January, 1864. I 

3.30 p. M. 

Direction of wind. 

Velocity in feet per 
Second. 

10.0 P. M, 

Direction of wind. 

Velocity in feet per 
Second. 

Vane. 

Lower Clouds. 

^ Vane. 

Lower Clouds. 

• 1 

E 

N E 

3.52 

E N E 

None 

5.19 

2 

N W by N 

Cairn 

3.70 

N E 

None 

5.28 

3 

W by N 

Calm 

5.28 

E N E 

None 

1.41 

4 

N 

N E 

4.49 

N N E 

? 

6.51 

5 

WN W 

Calm 

3.26 



0 

6 



0 



0 

7 



0 



0 

8 



0 



0 

9 



0 



0 

10 



0 



0 

11 



0 



0 

32 




0 

ttt • • * 


0 

13 



0 

• . • • • 


0 

14 

N W 

N E 

3.80 

N B 

None 

0 

15 

WN W 

Calm 

5.28 

N E 

None 

6.95 

16 


Calm 

4.14 

Calm 

None 

0.00 

17 

N W 

SE.NNW&Calm 

4.58 

N E 

N one 

3.31 

18 

W N W 

None 

4.05 

N N E 

None 

2.64 

19 

W N W 

Variable 

4.22 

N E by E 

None 

3.87 

20 

N W by W 

None 

2.64 

E N E 

None 

4.22 

21 

E 

? 

6.28 

EbyN ■ 

None 

10.91 

22 

E N E 

Variable 

6.69 

N E 

^ None 

8.54 

23 

S E by E 

Calm 

9.59 

N E by E 

W S W 

5.28 

21 

W 

W, Calm 

6.42 

W 

E N E 

0.09 

25 

W N W 

S S E (?) 

4.58 

NE by E 

None 

5.54 

26 

E S E 

E N E 

9.59 

N E 

None 

7.13 

27 

N W 

V ariable 

2.38 

N N E 

None 

9.94 

28 

E S E 

None 

1 8.71 

N E 

None 

8,62 

29 

E N E 

Calm 

^ 7.48 

E N E 

None 

1.85 

30 

E 

Variable 

: 7.48 

N E by E 

None 

10.03 

31 

E by S 

None 

8.10 

E 

? 

7.04 




6,46 



5.45 
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Gai^garoowa ni:ar Kaitbt, Ceylon. 




.9 



n 


Lightning and Thunder. 


87.10 

49.24 

48.26 

52.14 


746 ! 3 () 

j) 

9t 

J1 

if 

if 

35.82 

22.48 

20.41 
36.29 
38.10 

54.41 
95.95 

142 18 

81.44 
^4.17 
46 55 

104.87 

90.45 
• 103.91 

72.78 

59.33 

93.37 


68.57 



Meteorological Olservatioi^s. 


Gangaroowa near Kandt, Ceylon. 



Cool to warm, dry and fresh all dny. 

Cool to warm, dry and fresh all day. 

Fog till 8 a. m. ; then fine, warm, dry and fresh. 

Fine & fresh till noon ; heavy ninib and drizzling rain after. 

Fine till 8 A. M. ; then nimb & light rain ; clondy all day & rain in fore even. 
Fine, (by & fresh all day. 


Cloudy with ninib ; showoiy & damp all day. 

Light rain fore and after morn ; fine afterwards, squally wind. 

! Cloudy with nimb ; damp & showery neaidy all day. 

A little very light rain at 1 p. m. 

Dull & cloudy with nimbus but no rainj squally wind in after even. 

Cool to warm, dry and fresh .all day. 

Fog till 8 A. M. ; cool to warm, diy .and fresh afterwards. 

Fog till 8 A. M.; cool to warm, dry .and fresh afterwai'ds. 

Cold & damp at morn, mild to very warm, drj'' and fri^sli day. 

Fog till 8 a m. j after, mild to very warm, dry and fi-osh day. 

Fog till 8 A. M. ; cool to warm, diy and fresh afterwards. 

Fog till 8 A. M, ; cool to warm, dry and fresh afterwards. 

Cool to warm, dry and fresh all day. 

Tlie same as above ; high wind till noon ; moderate after. 

Cold to warm, fresh ; very dry afternoon ; squally wind, [after even. 

Fine, dry and pleasant till noon j close and oppressive afternoon, fore ’and 
Damp at inor?!; very warm & close after 8 a. m. threatening nimb. in afternoon 
Cool to warm, dry & fresh day; squally wind, at times high, [& fore even. 
Cool to warm and fresh till noon, then sultry till 8 P. M. and again fresh. 
Fine, dry & fresh all day ; in after even, squally wind, at times high. 

Cold to hot, dry and fresh all day. 

Cold to hot, dry and fresh all day. 

Cold to hot, dry and fresh all day. 


Solar Halo on 15th. Lunar Halos on 14th, 15th and 16th. 





^ Mr(poroIu(/io<tl Ohs'pn^afions ial'en ai Gangaroown nea\ Kancfg^ 
Ccjflon^ in. the mouth of Rr!>ritarg^ 1S(>1. 

Alt. 1500 ft. ; E. N. Lat. 7^ 17'. 

. Al] Jnstruhioiits liave lu'eri compared with standards. 

Tlie tension ol‘ aqueous va])(>ur, dew point and Luinidity, have been 
found from tlic readiuii^s of tlie dry and wet bulb Tliermometers by 
Mr. Glaisher's 1 lygrometrical tables (Ed. 1SG‘^). 

Th(i dew is the weight in grains dej)osited on a square foot of 
ordinary wooU(‘n cloth exposed on a board from 6 p. M. to G a. m. 
or for as many hours as there is no rain. 

Tlie evaporation is given by a Hahingtoii’s Atmidomeder placed 
under cover so as to be protected from the sun, rain and dew, but 
j’reely exposed to the wind. 

Tlui rain guage is 44 feet above the ground. 

The ozone cage is hung about 25 feet above the ground. 

•Hdie direction of the wind given, is that of the lowest current by the 
vaiK', and of the currmits above tliis by the direction in whicJi the 
Nimbi and Cuniulo-Strati clouds are moving. 

In this column a “ calm'’ signifies that the clouds are apparently 
motionless : ‘‘ variable,” that the clouds ap])arently in the same or 
nearly the same stratum move in no fixed direction, but their parts 
move as if in vortices, or different masses of them move up from 
<liflerent quarivrs as if into a vast vortex, this being nearly always the 
case before thunder storms. 

w s w 

Entries, such as W S W and N N W, or ^ — signify that 

N N VV to calm, ' 

the clouds are evitlently in strata of diflerent altitiuh s, that those 
in the lowest stratum move from W S W ; those in the next higher 
from N N W ; those in the next are apparently hoealmed, and so on. 

Tlie velocity and distance in 21 hours are given by Robinson’s 
Anemometer. 

Jn the column for Lightning and Thunder 

L — “ Lightning” when the flash is near enough to he visible. 

L R “ Lightning Reflection” when the Hash is so distant that 
only its retiection on the clouds or in the air is visible. 

“ Morn,” is G a. m., “Even,” 0 p. m. and “ ATght,” 12 P. ivr, and 

fore” and “ after” are prefixed to these, as ordinarily to “Noon,” 
to denote the 3 previous and 3 following Imurs. 


R. 11. lUUJS'ES. 
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Meteorological Olservati^ns. 


Gangaeoowa neab Kandy, Ceylon. 


CD 

<30 

fl 

Barometer 
reduced to 32°. 

Pressure of 

Dry Air. 

Thermometer. 

t 

Dew Point. . 

u 

e 

A. M. 

P. M. 

P. M. 

A, M. 

P. M. 

P. M. 

A. M. 

r. M. 

P. M. 

A. M. 

P. M. 

P. M. 


9.30 

3.30 

10.0 

9.30 

3.30 

10.0 

9.30 

3.30 

10.0 

9.30 

3.30 

10.0 

1 

28.433 

28.335 

28.433 

27.907 

27.759 

27.892 

72.5 

75.2 

70.6 

60.4 

63.0 

61.2 

2 

.454 

.374 

.454 

.832 

.713 

.880 

73.2 

73.9 

70.2 

65.2 

67.0 

62.9 

3 

.413 

.335 

.451 

.772 

.660 


71.3 

73.7 

69.6 

67.4 

67.6 

if 

4 

.466 

.369 

.509 

.795 

.739 

.859 

73.0 

72.8 

69.2 

67.4 

65.6 

66.5 

5 

.509 

.386 

.511 

.911 

.796 

28.041 

73.8 

77.0 

69.2 

64.1 

63.7 

57.3 

6 

.507 

.389 

.488 

.909 

.769 

27.898 

71 1 

71.5 

67.1 

64.1 

65.1 

63.7 

7 

.480 

.359 

.469 

.894 

.822 

.919 

71.6 

76.8 

70.7 

63.5 

61.0 

61.7 

8 

.453 

.319 

.428 

.944 

.828 

.885 

73.6 

78.9 

71.5 

59.5 

58.5 

61.3 

9 

.426 

.309 

.448 

.902 

.797 

.872 

75.1 

79.9 

72.5 

60.3 

59.7 

61.5 

10 

.421 

.293 

.390 

.954 

.748 

.815 

75 6 

80.4 

72.2 

57.1 

61.4 

63.4 

11 

.417 

.300 

.409 

.903 

.763 

.885 

75.0 

80.0 

71.2 

59.8 

61 .0 60.3 

12 

.444 

.336 

.42(3 

.933 

.807 

.898 

7 1.6, 78.3 

70.8 

59.6 

60.6, 60.5 

13 

.432 

.293 

.387 

.912 

.764 

.801 

73.8i 80.0 

71.8 

60.1 

60.6 63.5 

14 

.391 

.262 

.333 

.829 

.688 

.705j 75.2 

79.4 

71.0 

62.3 

62.9 

05.5 

15 

.330 

.210 

.316 

.802 

.813 

j 

.770 73.0 

82.3 

67.1 

60.5 

52.6 

61.5 

IG 

.333 

.219 

.326 

.923 

.730 

.6651 71.6 

80.0 

71.4 

53.5 

58.4 

()7.0 

17 ! 

.369 

.217 

.33 4 

.86 1 

.691 

.650 71.8 

82.1 

73.2 

59.3 

60.4 

68.0 

18 

.358 

.188 

.297 

.879 

.697 

.677 

72.3 

82.2 

69.8 

57.8 

58.5 

65.1 

19 

.325 

.183 

.306 

.769 

.676 

.633 

73.9 

82.9 

71.7 

62 .o| 

59.4 

07.5 

20 

.332 

.181 

.314 

.715 

.661 

.648 

75.0 

83.2 

71.2 

65.0 

60.1 

67.2 

21 1 

.374j 

.244 

.370 

.701 

.713 

.676 

77.0 

82.6 

74.1 

67.5 

60.7 

68.4 

22 

.408 

.276 

.391 

.834 

.773 

.831 

75.4 

82.2 

68.5 

62.9 

59.2 

62.2 

23 

.358 

.218 

.342 

.844 

.720 

.727 

73.2 

82.41 69. 4 

59.8 

58.9 

64.9 

24 

.346 

.197 

.295 

.790 

.686 

.727 

73.4 

81.8 68.Ui 62.0 

59.6 

62.6 

25 

.344 

.214 

.335 

.786 

.650 

.722 

73.4 

82.6 69.8, 62.1 

62.4 

()4 8 

26 

.372 

.235 

.375 

.839 

.737 

.714 

73.2 

82.6|74.1' 60,8 

58.9 

iG7.0 

27 

.384 

.227 

.311 

.800 

.830 

.625 

75.7 

84.6' 74.8 63.4 

52.6 

69.3 

28 

.335 

.178 

.312 

.757 

.722 

.637 

75.6 

85.6 72.0i 

1 

63.1 

66.4 

67.6 

29 

.348 

! 

.204 

.336 

.815 

.808 

1 

.608 

74.8 

84.5 

75.0 

60.8 

52.5 

69.8 


28.400j 

28.271 

28.383 

1 

27.84,5 

27.743 

27.774 

73.7 

1 ! 

80.0 71.0, 61.8 

1 i 

60.3 

64.4 
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Ga^^garoowa near Kandy, Ceylon. 


Humidity. 

In Sim’s Rays at 

12 o’clock. 

Minimum on the Grass. 

Maximum in Air. 

Minimum in Air. 

Difference. 

Mean. 

Dew. 

Evaporation. 

Rain. 

A. M. 

9.30 

P. M. 

3.30 

P. M.l 

lo.o! 

j 

i 

A. M. 

9.30 

P. M. 

10.0 

Total. 

651 

656 

716' 149.0 

56.0 

77.0 

61.3 

15.7 

69.2 

146' 

9686 

0.000 

0.000 

0.000 

762 

791 

77r. 

136.1-1 

61 4 

76.2 

68.0 

8.2 

72.1 

35:8289 

0.010 

0.029 

0.039 

871 

815 

J) 

120.2} 

5) 

76.0 

67.9 

8.1 

71.9 

56, 1-3-46 

0.019 

0.468 

0.487 

830 

783 

911: 118.0! 67.0| 

74.9 

68.5 

6,-1 

71.7 

0 

5569 

0.026 

0.037 

0.063 

718 

638 

660; 

139.9' 62.3 

77.2 

68.0 

9.2 

72,6 

111 

8954 

0.000 

0.000 

0.000 

780 

800 

8861 

137.8! 57.1 

74.6 

G2.5 

12.1 

68.6 

156 

4019 

0.000 

0.013 

0.013 

750 

• 

5S6 

728 

144.5; 50.8 

77.1 

62.8 

14.3 

69.9 

331 

5662 

0.000 

0.000 

0.000 

619 

497 

61)8 

1.38.5 60.0 

78.8 

67.2 

11.6 

7,3.0 

1 

' 18ll839I 

0.000 

0.000 

0.000 

597 

500 

680! 138.5. 

60.7 

79.8 

68.3 

1 11.5 

7iaj 

158 864 1 

O.OOl) 

0.000 

0.000 

526 

521 

712 

141,9; 56.3: 

80.5 

63.5 

17.0 

72.0 

157 1 

7731 

0.000 

0.000 , 

0.000 

588 

521 

682 

M9.2 

61.2! 

80,5 

68.8 

11.7 

74.6 

91 

5359 

O.ooo 

0 000 

o.ono 

592 

545 

698 

139.4' 60.0 

78.6' 

68.0 

10.6 

73.3 

84 

8341 

0.000 

0.000 

0.000 

62 1. 

515 

71<5 

M-2.6 

54.2 

8i).2 

62.0 

18.2 

71.1 

131 

3185 

0.000 

0.000 

0.000 

611 

566 

825 

1 1-9 1 

56.0 

80.7 

61.0 

16.7 

72.4 

153 

5945 

0.000 

0.000 

0.000 

652 

351 

825 

1 144-.5 

56.3 

81.8 

63.4- 

18.4 

72.6 

22S' 

5915 

0.000 

0.000 

0.000 

52 1 

476 

855 

j 148.0 

49.8 

79.9 

57.7 

22.2 

68.8 

211 

5662 

1 0.000 i 

0.000 

0.000 

616 

j 480 

840 

141.3, 

57.0 

81,7 

63.4 

18.3 

72.5 

139 

5358 

o.ooo 

0.000 

0.000 

598 

441 

850 

1 141.9 

55.3 

1 81,6 

61.8 

19.8 

71.7 

234 

6724 

0.000 

0.000 ! 

0.000 

661 

447 

863 

! 111.8 

54.4 

|82.0 

61.5 

20.5 

71.8 

252 

6419 

0.000 

0.000 

0.000 

7o8 

455 

865 

I J 46.0 

60.0 

i82.4 

66.8 

15.6 

74.6| 

98^ 

5763 

0.000 

0.000 

0.000 

726 

485 

825 

148.6 

61.3 

83.5 

67.5 

16.0 

75.51 

141 

5288 

0.000 

0.000 

0.000 

648 

1 456 

805 

143.8 

59.1 

82.2 

67.3^ 

14.9 

74.7 

225 

6268 

0.000 

0.000 

0.000 

633, 1 

; 447 

855 

147.8 

52,0 

82.0 

59.7 

22 3 

70.9 

286 

6268 

0.000 

0.000 

o.ooo 

676 

i 465 i 

830 

144.8 

59.3 

81.7 

65.0 

16 7 

73.3 

182 

5985 

0.00(» 

0.000 

0.000 

680 

; 507 

840 

147.6 

53.9 

82.2 

61.3 

20.9 

71.8 

272 

5510 

0.000 

O.ooo 

. 0.000 

656 

444 

785 

150.2 

55.4 

82.7 

63.0 

19.7 

72.8 

235 

6066 

0.000 i 

o.ooo ' 

0.000 

652 

334 

830' 

149.7 

57.5 

84.1 

61.7 

19 4 

74.4 

196 

73301 

0.000 

0.000 

0.000 

^48 

366 

865 

149.8 

58.0 

85.2 

64.9 

20.3 75.1 

187 

6774 

0.000 

0.000 

o.ooo 

616. 

334 

840 

150.6 

55.0 

84.5 

62.2 

22.3! 73.4 

288 

7229 

0.000 

0.000 

0.000 

665 

525 

797 

142.9 

57.7 

80.3 

64.5 

1 

15.8 72.4} 4967 

i 

6437 

0.055 

0..547 

0.602 
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GA^aAROOWA KEAIt KaNDT, CeYLOJST. 


A. M. 9.30 



p. 

M. 3.30 



February, 1864. 

Cirrus. 

m 

c3 

4-> 

m 

6 

g 

o 

Cirro-Cumulus. 

"p 

a 

a 

O 

Cumulo- Stratus. 

Nimbus & Stratus. 

Total, 

CirrnsT 

Cirro-Stratus. 

orj 

"a 

5 
a 

O 

6 
f-. 

o 

02 

rS 

a 

o 

C umulo - S tratus . 

w 

a 

OQ 

73 

1 

Total. 

1 


0 

4.0 

0 

0.4 

I 

0 

4.4 

0 

0 

0 

0 

10.0 

0 

10.0 

2 

0 

0 

0.2 

0 

5.0 

0 

5.2 

0 

0 

0.2 

0 

0 

9.7 

9 9 

3 

0 

0 

0 

0 

0 

10.0 

10.0 

0 

0 

8.3 

0 

ol 

1.7 

10.0 

4 j 

0 

0 

3.0 

0 

0 

7.0 

10.0 

0 

O.G 

0.4 

0 

0 

9.0 

10.0 

5 1 

0 

0 

0 

0 

1.3 

0 

1.3 

0 

0 

0 

0 

4.0 

0 

4.0 

6 1 

0 

0 

0 

0 

0 

9.8 

9.8 

0 

0 

0 

0 

0 

10.0 

10 0 

7 

0.2 

1 0 

0 

0 

0 

9.0 

9.2 

0.6 

0 

0.8 

0 

6.2 

0 

7.6 

1 

8 

0.2 

0 

0 

0 

0 

0 

1 0.2 

5.0, 


0 

0 

0.5 

0 

5.5 

9 

0.4 

0 

0 

0 

0 

0 

0.4 



0 

0 

4.0 

0 

4.0 

10 ' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.5 

0 

1,5 

11 i 

0 

0 

0 

0 

0.1 

0 

0.1 

0.2 

0 

0 


1.2 

0 

1.4 

13 ' 

0 

0 

0 

0 

0.5 

0 

1 0.5 

0' 

0' 

9.0 

0 

0.3 

1 0 

9.3 

13 , 

0,1 

0 

0 

0 

0 

0 

! 0.1 

0 

0^ 

0 

0 

0.8 

: 0 

0.8 

14 

0 

0 

0 

0 

0 

0 

0 

! ^ 

O' 

0 

0 

9.0 


9.0 

15 

0.3 

0 

1 ^ 

1 

0 

0 

0.3 

0.3 

0 

0 

0 

0 

0 

0.4 

16 

9.0 

0 

0 

1 ^ 

01 

0 

9.0 

9.5 

0 

0 

0 

0 

0 

9.5 

17 

3.3 

0 

0 

0 

0 

0 

3.3 

0.5 

0 

0 

0 

1.0 

: 0 

1.5 

18 

0.2 

0 

0 

0 

0 

0 

0.2 

7.4 

0 

0 

0 

0.6! 0 

8.0 

19 

10.0 

0 

0 

0 

Oi 

0 

10.0 

4.6 

0 

0 

0 

0.7! 0 

5.3 

20 

0 

0 

0 

0 

0.5 

0 

0.5 

8.7 

0 

0 

0 

0.3 

1 0 

9.0 

21 

0 

0 

0 

0 

0.7 

0 

0.7 

0 

0 

0 

0 

0.6 

i 0 

0.6 

22 

0.9 

0 

0 

0 

0.1 

0 

1.0 

6.0 

0 

0 

0 

0.4 

0 

7.0 

23 

0.4 

0 

0 

0 

0 

0 

0.4 

3.3 

0 

0 

0 

0.1 

0 

3.4 

21. 

0 

0 

0 

0 

1.0 

0 

1.0 

1.5 

0 

0 

0 

0.2 

0 

1.7 

25 

0 2 

, 0 

0 

0 

1.5 

0 

1.7 

1.0 

0 

0 

0 

3.3 

0 

4.3 

26 

10.0 

1 0 

0 

0 

0 

0 

10.0 

0 

0 

0 

0 

0 

0 

0 

27 

8.9 

1 0 

0 

0 

0.1 

0 

' 9.0 

0.2 

0 

0 

0 

0.2 

0 

0.4 

28 

0 

0 

0 

0 

0 

0 

0 

0 

I 0 

0 

0 

0.7 

0 

0.7’ 

29 

c 

1 0 

0 

0 

0 

' 0 

0 

' 0.1 

0 

0 

0 

0.3 

0 

0.4 


II 

; 0.0 

0.3 

o 

b 

0.4 

. 1.2 

1 3.4 

1.8 

i 0.0 

• 0.7 

0.0 

' l.G 

1 1.1 

5.2 
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Gancuhoowa near Kandf, Oetlo^t. 


% 


1*. AV 

10.0 





9.30 A.M. 




tn 

1 

Cumulo- Stratus. 

w 

rt 

' 

Ozone. 

Dii’cotion of wind, 

1 

feet 

Cirrus. 

Cirro-Strati 

p 

o 

6 

.ft 

o 

Cumulus. 

W 

m 

P 

B 

Total. 

< 

CO 

CD 

Vane. 

Lower Clouds. 

Velocity in 
Second. 

0 

0 

0 

0 

1 

0.8 

0 

9.R 

2 

2 

E by S 

W 

7.SS 

0 

0 

0 

0 

2.0 

0 

2.0 

3 


E 

E N E 

5.35 

0 

0 

0 

' 0 

0 

10.0 

lo.o 

3.5 

8 

N E 

E N E 

0.22 

0 

0 

0 

0 

0 

10.0 

10.0 

9 

3 

E 

E 

'1.80 

0 

0 

0 

0 

0 

0 

0 

5 

2 

E by N 

E by N 

14.91 

0 

0 

0 

0 

1.0 

0 

1.0 

2 

3 

K 

ISI E bi^ E 

3.5:i 

. 0 

0 

0 

0 

0.2 

0 

0.2 

J.O 

2 N E 

E by E 

'1.40 

0 

0 

0 

0 

0 

0 

0 

1 

1 

E 

Kone 

11.79 

0 

0 

0 

0 

0 

0 

0 

1 

2 

E N E 

E 

8.45 

0 

0 

0 

0 

0.2 

0 

0.2 

4 

2 

N K 

None 

9.50 

0 

0 

0 

0 

2.0 

0 

2.0 

2 


E by N 

E 

N E 

11.18 

0.2 

0 

0 

0 

0 

0 

0.2 


1 

E 

17.09 

0 

0 

0 

0 

3.3 

(' 

3.3 

3 

1 

N E 

None 

J 1.52 

3.5 

0 

3,5 

0 

0 

0 

7.0 


0 

E N E 

K one 

8.01 

!(».() 

0 

0 

0 

0 

0 

10.0 

0 

0 

S E 

None 

2.0 1. 

0 

0 

0 

0 

10.0 

0 

10.0 

0 

0 

W S W 

Eone 

1.91. 

0 

0 

0 

0 

0.0 

0 

0.0 

0 

0 

N 

None 

1.58 

0 

0 

0 

0 

4.0 

0 

4.0 

0 

0 

Variable 

None 

1.32 

0 

0 

0 

0 

8.5 

0 

8.5 

0 

0 

S AV 

None 

3.53 

0 

0 

0 

0 

0.0 

0 

9.0 

0 

1 

S W by 8 

(-aim 

3.08 

0 

0 

0 

1 

0 

0.-2 

0 

9.2 

1 

1 

N N VV 

Calm 

2.38 

9.5 

0 

1 

0 1 

0 

0 

0 

9.5 

2 ! 

1 

W by N 

Calm 

3.52 

0.2 

0 

0 

0 

' 0 

0.5 

0.7 

0 

0 

Varialile 

None 

2.10 

0.3 

0 

0 i 

0 

0 

0 

0.3 

010.5 

Variable 

Calm 

1.58 

4.0 

0 1 

0 

0 

0 

' 0 

4.0 

0 

0.5 

W S \V 

Variable . 

4.05 

0.4 

0 

1 0 

0 

9.(> 

0 

10.0 

0 

0 

N W by N 

None 

1.11 

0 

0 

0 

0 

9.3 

0 

9.3 

0 

0 

8 S E 

(.^'ilm 

1.85 

0 

0 

0 

0 

0 

10.0 

10.0 

0 

0 

S W 

NoJie 

2.82 

.0 

0 

0 

0 

0 

8.0 

8.0 

0 

0 

N W 

None 

2.11 

1,0 

0.0 

0.1 

0.0 

3.0 

1.3 

5.4 

■ 1 
l.H 

1.2 
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Gajngaiioowa near Kandy, Ceylon. 


Februaiy, 1864. 

3.30 p . M . 

Direction of wind. 

Velocity in feet per 
Second. 

10.0 P . 

Direction of wind. 

Velocity in feet per 
Second. 

Vane. 

Lower Clouds. 

1 

Vane. 

Lower Clouds. 

3 

E N E 

Calm 

6.14 

N N E 

Too dark 

4.27 

2 

E 

N E 

2.43 

Variablo 

Too dark 

0.39 

3 

E by N 

E by N 

12.32 

E by N 

Too dark 

6.16 

4 

\<1 by N 

E 

16.63 

N E by E 

Too (lark 

8.62 

5 

E by S 

EN E 

9.9 1- 

E 

None 

16.98 

6 

E 

E N E 

1.41 

W N W 

Too dark 

2.82 


E by N 

E N E 

17.60 

li by N 

Too dark 

7.66 

8 

E by S 

Calm 

11,52 

E N E 

Nono 

11.00 

9 

E N E 

A^ariablo 

3.87 

E N E 

None 

12.85 

10 

E N E 

E N E Calm 

7.f>7 

E N E 

Too dark 

9.50 

11 

E 

Cairn ? 

14.26 

N E 

Calm 

8.10 

12 

E by S 

N N E 

18.39 

E N E 

None 

17.51 

33 

E N E 

Calm 

9.59 

! E by N 

Calm 

11.62 

14 

W N W 

Cairn 

6.51 

S W by W 

None 

1.06 

15 

Variable 

None 

2.73 

Calm 

None 

0.00 

16 

N W 

1 None 

5.98 

N 

Calm 

J.41 

17 

Variable 

Calm 

4.49 

N W 

Calm 

1.06 

18 

W S W 

Calm 

8.27 

N N W 

Varijiblc 

2.38 

19 

W 

Calm 

5.81 

S W by S 

Calm 

0J8 

20 

W 

Calm 

8.18 

W N W 

N 

2.99 

21 

Variable 

Calm 

4.22 

W N W 

E N E 

0.62 

22 

N 

Calm 

4.22 

Calm 

None 

0.00 

23 

W N W 

N N E ? 

5.98 

N N W 

E by S 

3.08' 

24 

w s w 

Calm 

5.90 

N N W 

None 

2.99 

25 

w s w 

Variable 

5.19 

N N W 

None 

2.20 

26 

W N W 

Calm 

5.90 

N N W 

Cal m 

0.44 

27 

WN W 

Calm 

6.60 

W 

Calm 

0.88 

28 

W NW 

Calm 

8.45 

N W 

? 

2.64 

29 

E 

Calm 

10.30 

N by E 

Variable 

1.14 




8.01 



4.85 
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Gakoatioowa near Kandv, Ceylon. 


.2 

m 

<v 

c rc Lightning and Thunder. 

p 

a o 
CJ w 


04.55 

82.19 L R to S S W in afior even. 
79.31 
125.9S 
219.21 
0 1.9() 

121.12 

• 

164.14 

173.00 

177.13 L to S in after even. 

203.20 
201.11 
149 41 
102.09 

37.33 
41.39 
43.24 
58.59 
60.72 
47.45 
43.58 

53.90 
4i;3.33 
46.53 
4G.31 
41.80 
48.06 
' 48.31 

5^.09 


L R to S in aftcu- even, 

L R tf) W ill after even. 

L to S S W at even. 

L to S W ward at oven. 

L R to S W in after night. 
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Meteorological Ohse7*mtio3fs. 


GaNOAROOWA T^EAK KaIS^DT, CETLOTf. 


2 GENERAL REMARKS. 



1 Finn, dry and pleasant day. 

2 In fore and afternoon heavy nimbi from N E ; a little light rain. 

B Nimbi from N E & E n(.‘arly all day; light showers tlironghont the day, 

4< Nimbi from E all day ; a little very liglit rain. 

5 High wind at night, more mod. in the day, wdilch fine', dry and fresh, 

0 Heavy nimbi from N 111 & E ; a few^ light sliowers in afternoon, 

7 Fine, mild to W’arm, dry and fresli day. 

8 Cool at morn, w'nrm to hot k very dry day. 

1) Mikl to liot and dry ; sultiy & oppressive in afternoon. 

]0 Cool and fresh at morn, warm to very hot ;ind firy day. 

11 Squally wind at times high ; mild to hot and very dry. 

12 Squall}^ wind at times high ; mild to hot and very diy. 

IB Cool and fresh at morn, mild to hot and (hy day. [& till about 8 P. M. 

11 Cool at morn & after 10 P. m., hot & dry day 3 close & op])reasiv() afternoon 

15 Cool at morn & after 10 p. m. ; fog at morn ; very hot &, diy day. 

10 Cold & fresh at morn ; hot & dry day, sultry & oppressivt' afrt'r 12. 

17 Cool to mild & fresh till 10 a. M- j hot & very dry foro & Jif Lon 10011, sultry & 

oppressive afior 0 i, M. [even. 

18 Cool at morn ; & after 10 p. m. ; hot and very dry foro & afternoon & fore 

19 Cool to mild to 10 a. m, ; hot & very dry till 0 P. M. ; close & sultry after. 

20 Cool to mild to 10 a. M, ; hot & vmy dry till 0 p. M, ; close &. sultry al‘t(u\ 

21 Cool to mild to 10 a. m. ; hot & very dry till 6 r. M. ; pleasant after even, 

22 Cool to mild to 10 a. m. ; hot & very dry till 6 p. M. ; cool & fresh after 8 p. m. 

2B Cold & damp at morn ; fog till nearly 8 a. m. ; hot & very dry till 0 r. M. then 

21- Cool at morn dbilBbr 10 p. m. ; warm to v(.‘iy hot & dry till fl r. M. [ pleasant. 

25 The Bainc as 24th but sultry & oppressive at even and till 8 p. m. 

26 The same as 25th 3 fog at mom & till 7 a. m. 

27 Cool at morn 3 hot & vory dry but fresh till 9 p. m. then close & sultry. ’ 

28 The same as 27th, but sultry in early part of after even 3 pleasant later, 

29 The same as 28th, but sultry & oppressive all after even. 


Solar Halos on 8th, 16th & 27th. Lunar Halos on 15th and 22nd, 





Meteorological Ohservaiions ialcen at Gangaroowa near Kandy^ 
Ceylon, in the month of March, 1864^. 


..Alt. 1560 ft. i E. Long. 80^ 37^ N. Lat. 7^ 17/. 

All the Tnstruments have been compared with standards. 

The tension of acpieous vapour, dew point and humidity, have been 
found from the readings of the dry and wet bulb Thermometers by 
Mr. Glaisher's Hygrornetrical tables (Ed. 1863). 

The dew is the weight in grains dej)osited on a s(piare foot of 
ordinary woollen cloth exposed on a board from G P. M. to 6 A. M. 
or for as many hours as there is no rain. 

The evaporation is given by a Babington’s Atmidometer ])laced 
under cover so as to be protected from tlie sun, rain and dew, but 
freely exposed to the wind. 

The rain gnage is feet above the ground. 

The ozone cage is hung about 25 feet above the ground. 

*The direction of the wind given, is that of the lowest current, by the 
vane ; and of the currents above this, by the direction in which the 
Ninihi and Cumulo-Strati clouds are moving. • 

In this column a calm’^ signifies that the clouds are ap})arcntly 
motionless : “ variahlc,” that the clouds ap])arently in the same or 
nearly the same stratmn move in no fixed direction, hut their parts 
move as if in vortice.s, or difterent masses of them move up from 
different quarters as if into a vast voi'tex, this being nearly always the 
case before thunder storms. 


w s w w s w 

Entries, such or jyj VV calm, 

evidently in strata of ditteront altitudes, that those in the lowest 
stratum move from W S W ; those in the next higher from N W ; 
those in the next are apparently hecalmcxl, and sc^^ 

The velocity and distance in 24 hours are by Bohinsdn’s 

Anemometer. 

In the column for Lightning and Thunder — 

L = “ Lightning,” when the flash is near enough to be visible. 

L 11 = “ Lightning Keflection,” when the flash is so distant that 
only its reflection on the clouds or in the air is visible. 

^ Morn,” is 6 a. M., “ Even,” G^p. M. and ‘‘ Night,” 12 P. M. and 
‘‘lore” and after” are prefixed to these, as ordinarily to Noon,” 
to denote the 3 previous and 3 following hours. 


li. H. Bakjstks. 
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Meteorological Olservalloi rs. 


GAT^aAROOWA NEAR KaNDY, CeTLON. 


March, 1864. 

Barometer 
reduced to 32°. 

Pressure of 

Dry Air. 

Tlioimiometer. 

Dew Poii:)tt. 

A. M. 

9.30 

P. M. 

3.30 

?. M. 

10.0 

A. M. 

9.30 

P. M. 

3.30 

p. h. 

10.0 

A. M. 

9.30 

I*. M. 

3.30 

P. M. 

10.0 

A. M. 

9.30 

P. M. 

3.30 

P. M, 

10.0 

1 

28.385 

28.244 

28.386 

27.815 

27.788 

27.731 

77.0 

82.9 

73 9 

62.7 


66.6 

2 

.390 

.267 

.400 

.849 

.780 

.684 

75.8 

83.1 

73.5 

61 .2 

*|8.3 

69.3 

3 

.395 

.260 

.374. 

.805 

.706 

750 

76.7 

83.1 

69.3 

63.7 

61.9 

05.3 

4 

.408 

.279 

.406 

.962 

.785 

.888 

75.0 

81.5 

73.7 

55.8 

58.7 

60.0 

6 

.444 

.297 

.404 

.901 

.799 

.816 

75.7 

81.0 

73.0 

01.3 

58.9 

63.6 

6 

,446 

.329 

.420 

.816 

.677 

.798 

74.4 

73.9 

71.6 

65.6 

66.0 

65.2 

7 

.416 

.290 

.387 

.824 

.708 

.789 

77.4 

78.2 

73.8 

63.8 

63.3 

64.1 

8 

.403 

.271 

.381 

.802 

.630 

.745 

78.0 

80.7 

73.7 

G4.2 

66.1 

66.0 

9 

.385 

.278 

.406 

.944 

.756 

.740 

78.5 

82.4 

72.6 

55.5 

60.2 

67.2 

10 

.433 

.308 

.438 

.930 

,779 

.777 

77.8 

83.1 

73 4 

59.2 

60.6 

67.0 

11 

.448 

.297 

.381 

.882 

.875 

.825 

76.3 

81.4 

71.5 

62.5 

54 3 

62.0 

12 

.379 

.27(1 

.379 

.857 

.702 

.704 

77.3 

82.5 

74.5 

60.2 

62.6 

64.9 

13 

.394 

.278 

.375 

.802 

.700 

.742 

78.2 

80.2 

73.7 

63.8 

63.1 

65.7 

14 

.863 

.235 

.385 

.795 

.519 

.072 

78.4 

77.3 

71.5 

62.6 

69.3 

69.2 

1*5 

.370 

.232 

.384 

.737 

.699 

.653 

76.3 

82.8 

72.0 

65.7 

65.7 

69.9 

16 

.380 

.260 

.416 

.784 

.694 

.667 

76.0 

82.5 

75.2 

64.0 

62.5 

70,0 

17 

.427 

.284 

.411 

.803 

.724 

.705 

77.0 

83.7 

71.1 

65,3 

62 2 

68 9 

18 

.427 

.267 

.896 

.790 

.666 

. 661 » 

78.1 

[83.3 

74.5 

65.9 

64.2 

70.1 

19 

.882 

.269 

.391 

.80^' 

.645 

.653 

77.8 

! 80.6 

75.2 

63.2 

65,3 

70.2 

20 

.403 

.265 

.401 

.781 

.935 

.688 

76.5 

86.0 

76.0 

65.2 

47.6 

69.2 

21 

.391 

.263 

.396 

.922* 

.878 

.678 

77.8 

85.6 

73.1 

57.2 

51.8 

69.4 

22 

.385 

.262 

.371 

.839 

.821 

.618 

79.1 

85.7 

74.1 

61.5 

55 5 

69.6 

23 

.392 

1 .244 

.359 

.830 

.795 

.660 

77.9 

85.3 

74.0 

62.3 

56.0 

68.6 

24 

.353 

.247 

11^375 

.941 

.835 

.731 

79.2 

85.8 

' 73.2, 53.G 

53.6 

66.2 

25 

.375 

.269 

I■fc90 

.838 

.792 

.664 

78.4 

86.0 

73.8i 61.0 

57.7 

69.7 

26 

.417 

.a76 

.378 

.843 

.769 

.732 

80.5 

86.6 

76.9| 62.9 

69.4 

66.3 

27 

.391 

.261 

.385 

.845 

.784 

! .667 

80.0 

86.7 

75.6 61.5 

57.7 

69,4 

28 

.381 

.270 

.367 

.785 

.557 

.646 

79.5 

76.5 

72.2 64.0 

69.2 

69.5 

29 

.397 

.263 

.378 

.769 

.662' 

.629 

77.4 

83.2 

74.3 

65 5 

64.2 

70.6 

30 

.414 

.298 

.404 

.832 

.767 

.710 

77.8 

84,7 75.1 

63.3 

60.7 68.4 

31 

.395 

.279 

.400 

.805 

,670 

1 

.664 

78.0 

84 3^ 76.2 

63.7 

64.6 

70.1 


28.399 

28.273^ 

28.391 

27.836 

27,735 

27.715 

77.2 

82.6j 73.7 

1 

62.2 

60.6 
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XIX 


GaI^GAROOWA near liANDY, CeTLON. 


llamiuity. 

In Sun’s Rays at 

12 o’clock. 

Minimum on tlie Grass, j 

Maximum in Air. 

Minimum in Air. 

Difference. 

Mean. 

Dew in Grs. per sqr. ft. 

Evaporation in GrS per 

1 sqr. ft. 

llaiii. 

A , M . 

9.30 

P . M , 

3.30 

P . M . 

10,0 

A . M . 

9.30 

P . M . 

10.0 

Total. 

614 

402 

783 

151.0 

57.2I 82.3 

(54.8^ 

17.5 

73:5 

221 

6368 

0.000 

0.006 

o.ooo 

606 

^4 

870 

150.0 

57.1 

82.0 

(13 5 

18.5 

72.7 

202|5894 

0.000 

0.000 

0.000 

64-6 

490 

871 

153.6 

59.1 

82. () 

66.6: 16.0 

74.6 

946915 

0.000 

0.000 

0.000 

614 

457 

625 

141.0 

50.6 

81.7 

58.0 

23.7 

09.9 

404 8038 

0.000 

0.000 

0.000 

000 

464 

724 

135,2 

58.2 

81.4 

65.7 

15.7 

73.6 

137;8239 

0.000 

0.000 

0.000 

738 

783 

800 

134.0 

66.2 

78 8 

69.7 

9.1 

74.2 

34,-4802 

0.050 

0.138 

0.188 

632 

600 

718 

145.2 

65,9 

82.8 

70.2 

12.6 

70.5 

110 0672 

0.000 

0.000 

0.000 

626 

609 

775 

159.0 

63.5 

83.4 

69.8 

13.6 

76.6 

9616622 

0.000 

0.018 

0.018 

452 

471 

835 

150,2 

60.0 

83.1 

()7.2 

15.9 

75.2 

124'8391 

0.000 

0.000 

0.01)9 

530 

400 

806 

155.2 

59.3 

83.4 

66.2 

17.2 

7-4.8 

10316673 

0.000 

0.000 

0.000 

628 

386 

715 

150.0 

58.2 

81.7 

(55.4 

16.3 

73.5 

184 7229 

0.000 

0.000 

0.000 

657 

513 

720 

1^6.3 53.4 

82.8 

59 9 

22.9 

71.'! 

273 7178 

0.000 

0.000 

0.000 

612 

554 

766 

143.2 

61.4 

82.1 

68.0 

14.1 

75.0 

96 6925 

0.000 

0 008 

0.008 

573 

762 

926 

159.2 

60.0 

83.2 

66.4 

16.8 

74.8 

173 

5005 

0.000 

0.176 

0.176 

702 

561 

930 

150.4 

65.0 

82.8 

C7.8 

15.0 

75.3 

178 

3913 

0.000 

0.075 

0.075 

670 

510 

855 

150.5 

60.3183.0 

65.5 

17.5 

74.2 

314 

5894 

0.000 

0.000 

0.000 

674 

481 

810 

155.1 

60.1183.4 

66.3 

17.1 

74.9 

278 

5563 

0.000 

o.ooo 

0.000 

603 

525 

865 

150.7 

, 66.8 

83.6 

70.9 

12.7 

77.2 

127 

5156 

0.000 

0.002 

0.003 

612 

592 

845 

153.9 

03.6 

84.9 

68.7 

16.2 

76.8 

^ 67 

5085 

o.ooo 

0.000 

0.000 

686 

267 i 

790 

151.9 

60.1 

86.0 

65.2 

20.8 

75.6 

163 

7613 

0.000 

0.000 

0.000 

633 

315 

885 

150.0 

62.1 

85.9 

65.1 

20.8 

75.5 

156 

8503 

0.000 

0.000 

0.000 

648 

354 

860 

148.8 

59.8 

86.3 

66.7 

19.6 

76.5 

225 

9301 

0.000 

0.000 

0.000 

591 

366 

835 

146.9 

59.9 

86.2 

6-4.8 

21.4 

75.5 

24117835 

0.000 

0.000 

0.000 

414 

330 

792 

148.6 

55.2 

86.4 

62.2 

24.2 

74.3 

307! 3060 

0,000 

0.000 

0.000 

569 

376 

870 

145.2 

56.3 

86.2 

63.2 

23.0 

74..7| 

255 

M 

0.000 

0.000 

0.000 

545 

391 

702 

146.5 

58.8 

86.7 

65.6 

21.1 

76.2' 

288 


0.000 

0.000 

0.000 

630 

368 

810 

145.0 

58.5 

86.9 

65.3 

21.6 

76.1 

202 

8341 

0.000 

0.000 

0.000 

587 

779 

920 

147.8 

62.8 

83.5 

68.2 

15.3 

75.9 

202 

3973 

©,000 

0.114 

0.114 

670 

628 

885 

154.1 

61.4 

85.4 

65.7 

19.7 

75.5 

273 

4691 

0.000 

0.000 

0.000 

616 

442 

796 

161.1 

61.2 

86..3 

66.7 

19.6 

76.5 

242 

6399 

0,000 

0.000 

0.000 

614 

513 

811 

1 

146.9 

59.9 

86.5 

65.8 

20.7 

76.2 

268 

5864 

0.000 

0 000 

0.000 

*598 

487 

814 

148.9 

6(J.] 

83.9 

66.f)l 17.9 

j 

' 74..9 

6040 

6703 

1 

0.050 

0.537 

0.887 



XX 


Meteorological Ohervation^- 


Gangahoowa NEAii Kandy , Ceylon . 


A. M ..9.30 


01 0 0.21 0 i 1.2 0 


2 6.7 0 0 0 

8 J 9.0 0 0 0 

4 10.0 0 0 0 

6 8.8 0 0 0 

6 0 0 0.1 0 


0 0 0 0 6.7 01 0 0 

0 0 0 0 9.0 3.8 0 0 

0 0 0 0 10.0 8.5 0 0 

0 0 1.2 0 10.0 9.8 0 0 

.1 0 0 9.9 10.0 0 2.7 6.0 


0 0 0 6.6 0 78 

0 0 0 9.5 D 9.6 

0 0 0 6.0 W 9.8 

0 0 0 0.3 0 8.8 

0 0 0 0.2 0 10.0 

5.7 6.0 0 0 1.2 9.9 


7 0 0 0.6 0 3.0 0 3.6 0 7.7 2.0 0 0 0.3 10.0 


8 O.ll 0 

9 0.2 0 

10 1.1 0 

11 0.3 0 

12 0,1 0 

13 0 0 


0 0 0.6 0 

0 0 0 0 

0 0 0.1 0 

0 0 2 2 0 

0 | 0 0.1 0 

01 0 4.0 0 


14 2.0 0 1.4 0 0.3 0 


0 7 0) 4.0 0 0 0 5.8 9.8 

0.2 7.2 1.2 0 0 1.2 0 9.6 

1.2 0 0 0 0 3.5 0 3.5 

2.5 5.4 0 0 0 0.6 0 6.0 

0.2 LO 0 0 0.1 3.3 0 4.4 

4.0 0 5.4 2.2 0.4 1 0 0 9.0 

3.7 0 0.7 0.3 0 0 7.8 8.8 


15 0.1 0 

16 0 0 

17 0 0 

18 0 0 


22 0.1 0 

23 1.2 0 

24 0.2 0 

25 0^ 0 

26 0 0 

27 1 0 0 


0 0 0.21 0 

0 0 0 0 

0 0 1.0 0 

0 0 4.0 0 

0 0 0.1 • 0 

0 0 0 0 


0 0 0.3 0 


28 1.81 0 O.a 0 5. 


.29 0 0 

80 0,5 0 

81 1.5 0 


0,5 0.1 0.3 0 

0 0 0.3 0 

0 0 0 0 


0.3 0 0 

0 0 0 

1.0 0.7 0 

4.0 0 0 

0.1 0 3.0 

0.0 0 0 

0.0 0 0 

0.1 2.5 0 

1.2 0 0 

0.2 0 0 

0.0 0 0 

0.5 0 0 

0.3 4.7 0 

6.4 0 1.3 

0.9 0.3 0.8 

0.8 0 0 

1.5 0 0 


0 0.2 7.3 0 7.5 

0 0 0 0 0 

0 0 6.0 0 6.7 

0 0 0 9.3 9.3 

0 0 5.0 0 8.0 

0 0 0.5 0 0.5 

0 0 0.4 0 0.4 

0 0 0.8 0 3.3 

0 0 0,6 0 0.6 

0 0 0.4 0 0.4 

0 0 1.0 0 1.0 

0 0 1.5 0 1.5 

0 0 1.3 0 6.0 

0 0 0 8.7 10.0 

0 0.1 8.0 0 9.2 

0 0,1 7.4 0 7.5 

0 0.4 0.7 5.0 6.1 


1.5: 0.0 0.1 0.0 0.8 0.3 2.7 1.5 0.9 ’ 0.4 0.0 2.4 1.3 6.5 


. "^IctcG roJogica I Ohscrvatlom^. 


Ganoaeoowa js^ear Kakdy, Ceylon. 


•MM 

W«MM 

V. 

M. 10.0 






1 

u 

•• 



• . 






9.30 A.M. 

p. 






CO 


Ozone. 





CO 

m 

pi 


1 

53 

i 




Direction of wind. 

cu 


0 

13 


DQ 






_fl 


c3 

S 

CO 

0 

9 

6 

0 

m 








crj 

r3 

m 

6 

u 

rj 

Q 

6 

•54 

r.9 

3 

B 

0 

CO 

53 

rQ 

a 

13 

o 

< 

Pi' 

Vaiio. 

Lower Clouds. 

1 

l>. 0 
.ti o 

o 

O 

O 

o 

o 


Eh 


CD , 


1 

> 

0 

0 

0 

0 

0 

9.9 

9.9 

0 

0.5 

E by 

E NE 

3 78 

0 

¥) 

0 

0 

0 

9.7 

9.7 

0 

0 

8 \y 

^Nuiio 

^Nono 

2.29 

0 

0 

0 

0 

0 

0 

0.0 

0 

0,5 

N E 

8.89 

5.0 

0 

0 

0 

0 

0 

5.0 

0 

0.5 

E S E , 

None 

14.13 

9.7 

0 

0 

0 

0.3 

0 

10.0 

2 

1 

1] N E 

E N E 

18.92 

0 

0 

0 

i 0 

0 

0 

0 

3 

3 

E 

E 

8.89 

0 

0 

0 

0 

0 

9.4 

9.4 

2 

] 

E 

E by S 

9.8G 

0 

0 

2.0 

! 0 

G.O 

0 

8.0 

2 

1.5 

E N E 

E 

13.01 

C) 

' 0 

0 

' 0 

1.3 

0 

1.3 

3 

0.5 

N E 

None 

13.29 

0 

0 

0 

0 

0 

7.0 

7.0 

1 

0.5 

E .N E 

Calm 

11.97 

0 

0 

0 

0 

0 

0 

0.0 

0 

1 

E by N 

Calm 

6.1)8 

0 

0 

0 

0 

0.2 

0 

0.2 

2 

1 

E S E 

? 

15.1)3 

1.0 

0 

7.0 

0 

0.1 

0 

9.0 

3 

1 

1 E 8 E 

E by 8 

9 94 

5.0 

0 

0 

0 

0 

5.0 

10.0 

0 

1 

1 E 

E by 

10.G5 

0 

0 

0 

0 

9.0 

0 

9.0 

0 

0.5 

1 W ])y 

? 

2.29 

0 

0 

0 

0 

0 

O.G 

O.G 

0 

0 



0 

0 

0 

0 

0 

0 

10.0 

10.0 

0 

0.5 S W 

CLibii 

0.88 

0 

0 

0 

0 

0 

O.G 

O.G 

.0 

1 

i IV N W 

Variable 

4.14 

0 

3.0 

0 

0 i 

2.0 

0 

5.0 

0 

0.5 

S 8 W 

Calm 

2.20 

0 

0 

0 

i 

0.0 

0 

9.0 

0 

0.5 

Nby 

None 

2.82 

0 

0 

0 

0 1 

8.0 

0 

8.0 

0 

0.5 

E N E 

Kono 

10.91 

0 

10.0 

0 

0 

0 

0 

10,0 

0 

0 

N by E 

None 

10.38 

0.3 

0 

O.G 

0 

7.1 

0 

8.0 

0 

0 

Yariablo 

None 

2.11 

• 0 

0 

0 

0 

0 

0 

0.0 

0 

0.5 

E 8 E 

None 

14.87 

0 

(.' 

0 

0 

].0 

0 

1.0 

1 

0.5 

N E , 

None 

7.13 

0 

0 

0 

0 

1.0 

0 

1.0 

1 

1 

E N E 

E by 8 

14.87 

6.7 

0 

0 

0 

3.3 

0 

10.0 

3 

0.5 

E by 

E ' 1 

3.08 

s.o 

0 

0 

0 

2.0 

0 

4.0 

0 

1.5 

N E by 

* Variable j 

6.60 

0 

0 

0 

0 

1.0 

0 

1.0 

0 

0 

NE 

Calm 1 

8.80 

• 0 

0 

0 

0 

0.1 

0 

0.1 

0 

0.5 

S by W 

V ai-iable 

3 61 

0 

' 0 

0 

0 

2.5 

0 

2.5 

0 

0.5 

S S W 

None 

1.67 

1,0 

0.4 

0.3 

0.0 

1.8 

2.4 

5.9* 

0.7 

0.7 

1 

! 

* 

8,16 



XXll 


Meteorolofjical Ohservatio)u . 


Oangauoowa NEAii Kandy, Ceylon. 


March, 1864. 

3.30 P. M. 

Direction of wind. 

A^elocity in feet per 
Second. 

10.0 p. >r. ■ 

Direction of wind. 

Velocity in feet per 
Second. | 

Yaue. 

Lower Clouds. 

A^ane. 

Lower Clouds. 

1 

Variable 

A^ariablo 

6.60 

N AV by 

Calm 

1.76 

2 

N D 

Variable 

7.74 

Calm 

Too dark 

O.('C) 

3 

N AV hj 

Variable 

3.87 

AV by S 

None 

0.35 

4 

E 

# E 

14.17 

Eby N 

None 

8.45 

5 

E 

E by S 

13.73 

E 

Too dark 

11.88 

6 

E by S 

E 

13.38 

E S E 

E 

8.62 

7 

E 

E 

11.35 

E by N 

Too dark 

11.62 

8 

N E 

E by N calm 

19.89 

E S E 

Too dark 

6.78 

9 

E by N 

Calm 

15.40 

E N E by 

Too dark 

0.53 

10 

N E by N 

AV N AV calm 

680 

N AV by W 

Calm 

0.00 

11 

E by N 

Calm 

13.20 

S S AV 

None 

0.00 

12 

E N E 

Calm 

12.91 

E S E by 

Calm 

1.94 

13 

E by N 

Calm 

23.67 

E by 

None 

1.23 

14 

N W by AV 

Variable 

8 80 

N 

? 

2.82 

15 

N N AV 

EKE 

5.37 

AV by * 

Calm 

0.09 

16 



0 

AV 

V ariable 

0.70 

17 

AY N AAT 

Variable 

3.52 

N AV 

Variable 

0.09 

18 

AYby S 

Variable 

8.98 

N AV 

N AV by 

0.70 

19 

AV 8 AV 

E 

176 

AV 

Calm 

0.09 

20 

E by K j 

Calm 

13.20 

AV by S 

A^ariable 

2.46 

21 

N E by 

Cairn 

9.24 

Calm 

V ariable 

0.00 

22 

E 

Calm 

8.27 

S AVby 

None 

0.00 

23 

N E by E 

E by calm 

11.00 

Variable 

E S E 

1.32 

24 

E 

Calm 

14.08 

NNAV 

None 

3.87* 

25 

E by N 

Calm 

17.07 

Calm 

E by S 

0.00 

26 

Eby N 

E 

14.78 

E 

E 

6.25 

27 

E by 

Variable 

8.80 j 

AV N AV by 

Calm 

1.67 

28 

S S AV 

Variable 

9.50 1 

S 

Calm 

3.17 

29 

' N N E 

Variable 

2.20 

Calm 

? 

0.00 

30 

N W by N 

Variable 

1.58 

AV N AV 

None 

2.64 

81 

W S AV 

Variable Calm 

6.07 

N W 

? 

2.29 





10.23 




2.63 




j Meteorological Oh&ermtions, 


Ganoiahoowa neah Katoy, Ceyloj^'. 


Liahtiiiiii]: and Tlmuder, 


^8 20 

49.57 Tb. in foro even & at even to S W Faint L E. 
51.19 
127.95 
166.97 
169.51 

167.06 In afternoon Th. to S Wward. 


128.66 In fore ov'on Tli, to N E. Tn after even L E to S. 
140.50 Th. ill fore even to S W and in after even. 

75.96 In after even L E to K N N E & IS \V. 

66.02 

107.73 

157.30 In after oven 1. R to N W & S W. 

66.79 In fore even Th. & in after even L E to K W. 

41.76 Th, in afternoon & fore oven. 

68.81 

44.19 

42.69 In foro even Th. to S W. 

42.21 111 afternoon Th. to S Wward. 


97.22 At even & some time after L & L E to S W. 

. 80.65 In after even L E to S W & W S W. 

108.82 

93.00 

157.16 

108.80 In after even L & L R to W & W K W & W S W, S R W. Th. very distant. 

46.94 In afternoomTh. In after oven L R to E IS E, W S \Y, S by W. 

, 62.34 Tn fore even L & Th. to N W at 10 p. m. L R to S W. 

46.11 In after even L E to S. 

48.67 Th, in afternoon & fore even. 


88.29 



xxiv Meteorological OhservatiorSf, 

Gaxoaroowa neae Kandy, Ceylon. 



with lioavy clouds, somo lig-hfc ruin. 

2 Tlie sumo as above, clouds gather earlier; but no rain. 


3 Fine, warm to very hot day. Cool & fresh after oven. 

4 Fog at morn : cold & fresh, dry, wurni to hot day. Mild after even, 

5 (hKd & dry at morn : as above, for the rt'st of tlio day. 

C Mild to warm & damp, light showers throughout the day. 

7 Fine dry & fresh till noon, in afternoon heavy clouds & storm to S W ; in after 

[even some very light rain, 

8 The same as above, but light rain in foro even, & fiiio fiffcer 8 v. m. 

0 Cool & fresli at morn : line, liot & dry till fore oven, when heavy clouds gather- 
ed but only a few drops of rain. 

10 Fine, warm to hot & dry day ; threatening Nim at even & after, but no rain. 

11 Warm to hot & very dry day, in later after even mild to cool & fresh. 

*32 Cool fresh morn; hot & very dry day ; heavy clouds foro & after even till 9 
p. M. when clear, cool & Iresh. |"evcn, 

13 Mild to cool morn ; hot & (by till oven, heavy clouds & light showier in fo]*e 

14 IVlild at morn ; fine, hot & dry till 2,15 P, M . afeer warm & muggj , some light rain. 

15 Very damp at morn ; hot, dry oppressive day, heavy Nim. gather & break up ; 

rain in fore even. 

16 Cool morn fine, bot dry day, afternoon heavy clouds gather & break up. 

17 Cool at morn, line, warm to hot & dry day, close <fe muggy at 10.0 p. m. 

18 Mild to hoi & oppressive day, in fore & after even, heavy Nim. [hero. 

19 Fiiip & pleasant morn ; hot & sultry day ; heavy clouds in afternoon, 7io rain 

20 Cool morn ; clear, hot & very diy fore & afternoon, sultry after even, sky over. 

21 The same as the 20ili. [cast with Cum. Stratus. 

22 The same as above, but in after even sky covered by Electric Cirro stratus ; 

squally wind in fore & afternoon. [Cum. Str. & Cir. Cum. 

23 The same as above, in after even very sultry & oppressive, sky overcast wittj 

24 The samf3 as above till oven, but after even fine, clear & fresh. [& afternoon. 

25 The Slime as above till even, after even fmo & clear but sultry,squal ly wind fore 

26 The same as above till oven, after even line, dry & plbasant ; squally wind 

from 9 A, M.4iU oven. [out rain, very sultry foro & after even. 

27 The same till 4 p. M. thou heavy Nim. gathered over the sky, but cleared with- 

28 Hot & oppressive, dry till 2 r. m , then damp heavy clouds gathered in forenoon 

and smart showers at 4 p, m. 

29 Fog at morn ; hot, dry very oppressive day ; heavy Nim. gathered in after- 

noon & covered the sky fore & after oven, bub no rain. 

30 Cool at morn ; warm to hot dry & sultry all day, clear till 2 p. m. when heavy 

Nim. gathered ; a few drops rain HU? [afternoon, but no rain. 

31 Cool at mom j hot, dry day, sultry at even & after, heavy clouds gathered in 


Solar Halo 5th, 6th, llth, Slst. Lwmr Halo 22nd. 





Meteorological Ohservations tofken at Gangaroowa near ICamly^ 
Ceylon^ in the month oJ‘ Aprils 1804. * 

Alt. 1500* ft. ; E. Long. 80‘> 37', N. Lat. 7‘> 17^ 

All tlie Instruments have been compared with standards. 

The tension of aqueous vapour, dew point and humidity, have been 
found from the readings of the dry and wet bulb Thermometers by 
Mr. Glaisber's Hygrometrieal tables (Ed. 18G3)‘. 

The dew is the weight in grains deposited on a square foot of 
ordinary woollen cloth exposed on a board from 0 i*. m. to 6 4 . M. 
or for as many hours as there is no rain. 

The evaporation is given by a Babington’s Atmidorneter placed 
under cover, so as to be protected from tlie sun, rain and dew, but 
freely exposed to the wind. 

The ozone cage is hung about 25 feet above the ground. 

The direction of the wind given, is that of the lowest current, by tlie 
vane ; and of the currents above this, by the direction in which the 
JNimbi and Cumulo-Strati clouds are moving. 

In this column a “ calm” signifies'that the clouds are apparently 
motionless : “ variable,” that the clouds apparently in the same or 
nearly the same stratum move in no fixed direction, but their parts 
move as if in vortices, or dillerent masses of them move up from 
different quarters as if into a vast vortex, this being nearly always the 
case before thunder storms. 

W S W W S W 

Entries, such as — — , or , , v ' "- — - — signify that the clouds are 

N N W JN N W calm, . 

evidently in strata of different altitudes, that those in the lowest 
stratum move from W S W ; those in the next higher from N N W ; 
those in the next are apparently becalmed, and so on. 

The velocity #and ’distance in 24 hours are given by Robinson’s 
Anemometer. .. 

In the column for Lightning and Thunder — 

L = Lightning,” when the flash is near enough to be visible. 

L R =: “ Lightning Reflection,” when the flasli is so distant that 
only its reflection on the clouds or in the air is visible. 

“ Morn,” is 6 a. m., “ Even,” 6 P, M. and “ Night,” 12 p. m. and 
“ fore” and “ after” are prefixed to tliesc, as ordinai-ily to “Noon,” 
to denote the 3 previous and 3 following hours. 


R. H. BAiiJSfEs. 



xxvi 


Meteorological Ohserrations. 


Gakgakoowa keak Kandt, Ceylof. 



Barometer 
reduced to 32°. 

Pressure 
Dry Air 

of 

Thermometer. 

Dow Point. 


A. M. 

P. M. 

P. M. 

A. M. 

P. M. 

P. M. 

aI, m. 

P. M. 

P. M. 

A. M. 

P. M, 

P. M. 

Cu 

9.30 

3.30 

10.0 

‘9.30 

3.30 

10.0 

9.30 

3.30 

10.0 

9.30 

3.30 

10.0 

3 

28.422 

28.256 

28.396 

27.805 

27.666 

27.704 

78.9 

84,6 

74.9 

65.0 

63.7 

68.3 

2 

.410 

.272 

.395 

.790 

.884 

.694 

78.5 

85.9 

73.0 

65.1 

52 0 

68.7 

3 

.429 

.284 

.385 

.881 

.890 

701 

78,6 

85.4 

73.5 

61.6 

52.4 

68.0 

4 

.396 

.276 

.384 

.770 

.675 

.7(!9 

77.3 

83.2 

75.2 

65.4 

64.2 

64.9 

6 

.379 

.244 

.348 

.766 

.662 

.612 

78.2 

85.9 

73.5 

61.8 

63.3 

70.1 

6 

.353 

.251 

.336 

.673 

.564 

.616 

79.3 

71.9 

72.0 

67.8 

68.1 

69.4 

7 

.388 

.207 

.322 

.637 

.520 

.596 

76.7 

80.7 

72.0 

68.7 

68.1 

69.7 

8 

.305 

.171 

,287 

.664 

.532 

.627 

77.5 

83.7 

73.2 

66,1 

60.0 

71.0 

9 

.301 

.158 

.280 

.628 

.553 

.481 

/7.4 

86.4 

70.1 

67.6 

64.4 

72.5 

10 

.307 

.221 

.320 

.615 

.662 

.616 

80.1 

81.3 

72.3 

68.3 

66.9 

68.8 

11 

.329 

.206 

.360 

.651 

• .514 

.596 

79.0 

182.2 

73.1 

67.7 

68.3 

71.2 

12 

.336 

.189 

.341 

.642 

.445 

.590 

77.4 

82.4 

72.5 

68 4 

70.4 

70.8 

13 

.343 

.205 

.321 

.610 

.544 

.603 

78.3 

82.3 

72.0 

70.0 

07.0 

69.4 

14 

.254 

.153 

.280 

.604 

.548 

.534 

77.2 

81.3 

73.6 

66.5 

64.4 

70.5 

15 

.280 

.153 

.274 

.593 

.489 

.530 

77.4 

81.7 

77.0 

68.1 

67.1 

70.4 

16 

.299 

.171 

.271 

.543 

.378 

.517 

78.8 

79.2 

72.5 

70.9 

72.3 

70.8 

17 

.292 

.152 

.286 

.533 

.403 

.675 

78.3 

73.7 

72.6 

71.0 

70.6 

69.1 

18 

0 

.155 

.312 

0 

.475 

.579 

0 

79.4 

71,8 

0 

67.8 

70.0 

19 

.307 

.202 

.289 

.541 

.505 

.583 

73.0 

74.7 

71.4 

71.3 

68.5 

68.9 

20 

.281 

.193 

.271 

.5811 

.419 

. 494 ) 

73.6 

74.0 

72.2 

68.7 

71.6 

71.7 

21 

.289 

.153 

.260 

.666 

.374 

.522i 

75.3 

73.0 

71.3 

69.6 

71.8 

70.2 

22 

.284 

, .134 

.262 

.630 

.390 

.601 

75.6 

74.1 

72.0 

70.8 

70.4 

71.1 

23 

.291 

.211 

.339 

.558 

.462 

.621 

74.3 

72.2 

70.1 

70.0 

70.6 

69.4 

24 

.341 

,285 

.374 

.668 

.567 

.651 

75.6 

71.0 

70.7 

67.5 

69.4‘ 

69.6 

25 

.402 

.327 

.421 

.791 

.621 

.739 

74.6 

79.2 

i§9.7l 

64.7 

08.9 

67.9 

26 

.420 

.314 

.409 

.832 

.653 

.731 

74.0 

80.1 

!n.2 

63.6 

67.0 

67.7 

27 

.392 

.280 

*'.381 

.770 

.672 

.680 

.6 

80.1 

71.oi 

65.2 

69.0 

68.7 

28 

.865 

.260 

1 

.385 

.708 

.494 

.592 

77.0i 

82.0 

75.7 

66.8 

71.3 

72.3 

29 

.365 

.288 

.401 

.586 

•509 

.629 

78.6 

82.4 

74.6 

71,8 

71.8 

71.5 

30 

.408 

,307 

.380 

.690 

.589 

,691 

78.5 

80.0 

71.0 

69.4 

69.4 

68.2 

81 

0 

0 

0 

0 

0 

0 

0 

oj 

0 

0 

0 

0 


28.342 

28.223 

28.336 

27.663 

27.649 

27.609 

77.1 

80.o| 

72.6i 

67.7 

1 

69.7 

1 




Meteorohgiml Ohservations. 


XXV 


Ganoahoowa neae Kai^dy, Ceylok. 


Unmidity. 

Max .in Sun’s Rays at 

12 o ’ clock . 

» . 

§ 

0 

a 

o 

a 

a 

§ 

a 

S 

i 

.a 

.§ 

Minimum in Air. | 

Difference. | 

Mean. 

sS 

u 

CT' 

QQ 

fn 

<U 

ft 

cc 

.a 

i 

Q 

Evaporation in Grs. per 
sqr, ft. 

Rain. 

At 4| feot. 

Rain. 

At 39 feot. 

A . M . 

9.30 

I\ M. 

3.30 

r. M. 

10.0 

A, M. 

9.30 

r. M. 

lO.O 

Total. 

A. M. 

9.30 

P . M . 

10.0 

Tota] 

• 

()31 

492 

800 

150.9 

62.5 

85.8 

68.2 

17.6 

77.0 

273 

5995 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

639 

31'J 

S65 

151.1 

59,9 

86.1 

,66.3 

19.8 

76.2 

271 

7935 

0.000 

0.000 

0.000 

0,000 

0.000 

9.000 

560 

332 

830 

153.6 

59 9 

85.8 

65.9 

19.9 

75.8 

114 

7200 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

670 

628 

716 

149.9 

67.5 

84.2 

71,5 

J2.7 

77,9 

70 

1975 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6!i6 

469 

890 

153.2 

60.1 

86.8 

65.6 

21.2 

76.2 

240 

5965 

0.000 

0.04.6 

0.046 

0.000 

0.044 

0.044 

678 

883 

915 

155.8 

G4.9 

81.7 

68.3 

16.4 

76.5 

187 

3385 

0.000 

0.583 

0.583 

0.000 

0.561 

0.^ 

762 

650 

925 

155,0 

64.2 

82.8 

67.7 

15.1 

75.2 

0 

3590 

0.003 

0.000 

0.003 

0.001 

0.000 

O.OT 

| l 682 

552 

925 

151.2 

63.2 

83.6 

66.3 

17.3 

75.0 

234 

4650 

0.000 

0.001 

0,001 

0.000 

0.001 

0.001 

1^8 

482 

885 

150.8 

65.0 

85.7 

67.7 

18.0 

76.7 

206 

5430 

0.000 

0.000 

O.Of'O 

O.OOQ 

O.OOO 

9.000 

p70 

619 

890 

155.3 

67.8 

86.6 

70.9 

15.7 

78.7 

202 

4450 

0.000 

0.001 

0.001 

0.000 

0.000 

0.000 

083 

630 

935 

147.2 

64.9 

82.4 

68.3 

14.1 

75.4 

15() 

3135 

0.000 

0.479 

0.479 

0.000 

0.490 

0.490 

73^ 

672 

912 

154.3 

68.3 

83.9 

69.7 

14.2 

76.8 

173 

4135 

0.003 

0.221 

0.224 

0.003 

0.221 

0.224 

7iM 

1 595 

915 

145.1 

67.6 

82.3 

69.3 

13.0 

75.8 

173 

4195 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

go" 

^10 

900 

148.8 

64.5 

85,0 

68.2 

16.8 

70,6 

180 

5670 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

780 

552 

946 

152.0 

63.1 

84.6 

67.8 

16.8 

76.2 

252 

5140 

0.000 

1.982 

1.982 

0.000 

3.019 

2.019 

7(52 

797 

942 

153.0 

167.0 

82.8 

69.8 

13.0 

76.3 

173 

2820 

0.000 

0.235 

0.235 

0.000 

0.218 

0.218 

778 

900 

890 

147.7 

68.3 

82.1 

70,3 

11.8 

76.2 

165 

3030 

0.000 

0.G54 

0.G54 

0.000 

0.618 

0.618 

0 

674 

912 

140.8 

69.4 

80.6 

71.3 

9.3 

76.0 

90 

4450 

0.000 

0.109 

0.109 

0.000 

0.093 

0.093 

940 1 

810 

920i 

98.4 

70.2 

75.3 

70.2 

5.1 

72.7 

O' 

1830 

0.132 

0.021 

! 0.163 

0.121 

0.015 

0.136 

850 1 

920 

983 

133.0 

68.2 

77.0 

70.4 

6.6 

73 7 

110 

2990 

0.002 

0.140 

0.148 

0.001 

0.134 

9.135 

825. 

958 

! 965 

165.3 

70,0 

80.4 

70.7 

9.7 

75.6 

43 

2180 

0.0Q2 

4.777 

4.779 

0.001 

4.755 

t.756 

850 ' 

885 

970 

144 3 

67.3 

0 

0 

0 

0 

0 

2275 

0.011 

0.039 

0.050 

0.001 

0.033 

0.034 

865 i 

1 947 

976 

127.8 

66.8 

78,0 

69.5 

8.5 

73.7 

210 

1565 

0.000 

0.887 

0.887 

0.000 

0.880 

0.880 

761 

i 916 

964 

146.0 

Q4.9 

79.2 

67.9 

11.3 

73.6 

273,2625 

0.000 

1.427 

1.427 

0.000 

1.423 

1.423 

712 

1 706 

940 

137,5 

62.0 

79.8 

66 2 

13.6 

73.0 

340 

5410 

0.000 

0.000 

0.000 

0.000 

0.000 

0.009 

700 

639 

882 

132.2 

68.0 


62.4 

17.4 

71.1 

460 

8390 

0.000 

0.000 

j O.OOO 

0.000 

0.000 

0.000 

682 

686 

922| 

140.0 

61.0 

80.5 

65.2 

15.3 

72 8 

415 

6980 

0.000 

0.000 

1 0.000 

tt.ooo 

0.090 

0.000 

710 

, 704 

1 890 

139.0 

62.8 

82.0 

1 67.3 

I 

14.7 

|74.7 

370 

6810 

0.000 

o'.ooo 

! 0.000 

0.000 

0.000 

0.000 

793 

704 

^ 900 

141.7 

66,8 

83.2 

71.2 

12. t ) 

77.2 

170 

5260 

0.0# 

0.000 

0.000 

0.000 

0.000 

0.000 

734 

698 

‘904 

139.2 

66.9 

82.6 

70.3 

12.3 

1 76.4 

240 

5060 

0.000 

O.OOG 

0.006 

0.000 

0.007 

0.007 

0 , 

0 

0 

0 

0 

0 

0 

0 

1 0 

0 

0 

0 

0 

0 

0 

0 

0 

731 

675 

909 

145.0 

65.1j 

82.5 

68.4 

14.1 

7I.6 

CO 

4560 

0.153 

11.614 

11.767 

0.128 

11.512 

11.640 
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A. M 

. 9.30 






p. 

M. 3.30 



i 

00 

rH 

p. 

Cirrus. 

Cirro-Stratus. 

C irro- C umulus . 

Cumulus. 

Cumulo- Stratus. 

Nimbus & Stratus. 

Total. 

o5 

3 

•S 

Q 

Cirro-Stratus. 

w 

'p 

c 

6 

u 

u 

O 

m 

1 

3 

O 

w 

p 

-4-^ 

c3 

u 

in 

I 

3 

O 

Nimbus & Stratus. 

Total. 

1 

0.5 

0 

0 

0 

1.7 

I 

0 

2.2 

0 

0 

0 

0.1 

7.5 

0 

7.6 

2 

0 

0 

0 

0 

0.4 

0 

0.4 

0 

0 

0 

.0.1 

0.8 

0 

0.9 

3 

0.4 

0 

0 

0 

1.0 

0 

1.4 

0 

0 

0 

0 

5.0 

0 

5.0 

4 

0 

0 

6.5 

0 

3.3 

0 

9.8 

1.0 

0 

0.2 

0 

8.8 

0 

10.0 

6 

0 

0 

0 

0 

1.0 

0 

1.0 

0 

0.6 

0 

0 

0 

8.6 

9.2 

6 

2.5 

0 

0 

0 

2.5 

0 

I 5 .oi 


0 

0 

0.1 

0 

9.9 

10.0 

7 

3.0 

0 

0 

0 

2.0 

o' 

6.0 

1 0.4 

1 ^ 

0.7 

6.0 

0 

2.0 

9.1 

8 i 

0.5 i 

0 

0 

0 

0.3 

0 

0.8 

3.5 


0 

0 

0 

3.8 

7.3 

9 ' 

1 jr.3 

0 1 

0 

0 


0 

8.5 

0 

o' 

0 

0 

0 

9.0 

9.0 

10 

' 0.1 

0 

0 

0 

2.4 

0 

2.5 

0 

0.4 

0 

0 

0 

9.0 

ad, 

11 : 

0.5 

0 

0.3 

0 

2.0 

0 

2.8 

0.7 

0 

03 

0 

0 

9 0 

10.0 

12 1 

6.8| 

0 

0.1 

0 

0.1 

0 

7.0 

0 

0 

0.1 

0.4 

0 

8.8 

9.3 

13 

4.0 

0 

1.5 

0 

8.3 

0 

8.8 

0 

6.7 

0 

0 

0 

3.3 

10.0 

14 

10.0 

0 

0 

0 

0 

0| 

10.0 

8.3 

0 

0 

0.2 

1.5 

0 

10.0 

15 

9.2 

0 

0 

0 

0.4 

0 

9.6 

1.2 

1.3 

0 

0 

2.6 

0 

6.0 

10 

3.7 

0 

2.0 

0 

3.3 

0 

9.0 

0 

0.2 

0.1 

0 

9.7 

0 

10.0 

17 

8.4 

0 

0 

0 

1.2 

0 

9.6 

0 

8.5 

0.2 

0 

1.3 

0 

10.0 

18 

0 

0 

0 

0 

0 

0 

0 

0 

3.5 

1.5 

0 

0 

4.5 

9.5 

19 ; 

0 

7.8 

1.2 

0 

0 

1.0 

10.0 

0 

0.6 

0 

0 

0 

9.4 

10.0 

20 

0.2 

0 

0 

0 

0 

9.8 

10.0 

0 

0 

2.0 

0 

0 

^ 8.0 

10.0 

•21 

0 

0 

8.0 

0 

P 

2.0 

10.0 

0 

0 

0 


0 

10.0 

10 0 

22 

0.2 

0 

9.3 

0 

0 

0.4 

9.9 

0 

0.2 

0 

0 

0 

9.8 

10.8 

23 

0 

' 9.0 

0 

0 

0 

1.0 

10.0 

0 

0.2 

: 0 

0 

' c 

1 9.8 

10.0 

24 

0.4 

0 

0.1 

0.2 

0.7 

0 

1.4 

- 0 

2 .C 

► 0 

e 

• c 

0 8,0 

10.0 

25 

4.0 

1 0 

0 

0 

0 

' 0 

4.0 

' 4.6 

C 

» 0 

0 

' 1.2 

1 0 

5.7 

26 

C 

► 0 

0 

i 0 

0 

1 0 

0 

► 0.8 

1 c 

1 0 

c 

• 0.8 

1 0 

16 

27 

0.1 

0 

0 

0 

1.2 

i c 

1.9 

t 1.8 

1 c 

) 0 

c 

• 1.5 

► 0 

3.3 

28 

c 

» 0 

0 

' ^ 

2.5 

. c 

2.6 

► C 

► c 

> C 

c 

1 6 .C 

) 0 

5.0 

29 

c 

> 0 

0 

0 

■#0 

1 0 

0 

1 0 

1 0.2 

1 c 

c 

• 8.C 

1 0 

> 8*2 

80 

5.0 

> 0 

0 

0.1 

1.7 

0 

6.8 

1 0 

> 1.5 

* • 0 

c 

» C 

> 8.5 

10.0 


2.S 

; 0.6 

1.1 

, 0.0 

1.2 

1 0.5 

. 5.S 

) o.s 

1 0.£ 

) 0.2 

1 0.2 

: 1.6 

1 4.3 

i i6.2 




Mt'korological OlsrrvntfOfis. 




Oangaiioowa 'NKAii Kat^dv, Oeylon. 





10.0 


! 


i 

1 

1 

9.30 

V . M . 

a' 

a 



w 


CO 

p 

s 

03 

P 

d 

i 

Ozone. ! 

i 

Diroetion of wind. 

feet 

0 ? 

e 

'6 

Cirro-Stratu 

P 

g 

P 

o 

o 

^ i 

tn 

S 

1 ! 
P 1 
U 1 

OQ 

'p 

I 

o 

7/2 

tft 

1 

'A 

Total. 

CD 

1 

. 

fi. 

CD 

Vano. 

Lower Clouds. 

T elocity in 
Second. 

0 

0 

1 

0 

0 

H.Oj 

0 

8.0 

0 

1 

Vanabk' 

Variable 

1.07 

0 

0 

0 

0 

0.7 

‘ 0 

0.7 

0 

0 

Vnriiiblo 

E 

2.73 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N K 

K N E 

O.K) 

0 

0 

0 

0 

3.3 

0 

3 3 

1 

.1 

W 

N E 

3.3 1. 

9.0 

0 

0 

0 

1.0 

0 

10.0 

0.5 

1.5 

Variable 

Calm 

2 . !(» 

0.3 

0 

0 

0 

0 

8.5 

8.8 

0 

8 

Variable 

V^ariaklo 

2.02 

0 

• 

0 

0 

0 

1.0 

0 

1.0 

0 

1 

W by N 

Variable 

5.11 

0.5 

0 

0 

0 

1.5 

0 

2.0 

0 

0 

W by 

V'^ariablo 

0.00 

0 

0 

0 

0 

0 

9.0 

1^0 

0 

0.5 

Variable 

Variable 

0.35 

0 

0 

0 

0 

9.0 

0 

9.0 

0 

1 

Variable 

Cab)i 

2.29 

3.0 

0 

0 

0 

0 

7.0 

10.0 

0 

1 

W by 

Variable 

2 55 

^ 1.5 

5.0 

0.2 

0 

0 

0 3 

7.0 

0 

1 

Variable 

None 

2.20 

8.4 

0 

0 

0 

1.0 

0 

9.4 


1 

S by \V 

E 8 E 

7.57 

0 

0 

0 

0 

2.0 

0 

2.0 

0 

1.5 

IS! E by 

None 

1.58 

0 

0 

0 

0 

9.0 

0 

9.6 

0 

1 

N N W by 

E by 8 

E 

2.04 

0 

0 

10.0 

0 

0 

0 

10.0 

0.5 

1 

W bv 

2.11 

0 . 

0 

9.8 

0 

0.2 

0 

10.0 

0 

2; N by 

E N E 

0.79 

0 

0 

0 

0 

'0 

10 0 

10 0 

2 

1 2 



0 

0 

0 

lO.O 

0 

0 

0 

10.0 

0 

11.5' ENEby 

? 

0,18 

0 

0 

1.7 

0 

0 

8.0 

9.7 

3 

1 

N N E^ 

P 

1 (4) 

0 

0 

0 

0 

0 

10.0 

10,0 

0 

0.5 

Variable) 

B 

0.18 

8.5 

0 

0.3 

0.2 

0 

0 

9.0 

0 

1 

S W 

Calm 

2.82 


9.8 

0 

0 

0.2 

0 

10.0 

0 

3 

S W by W 

W by 

1.70 

0 

10.0 

0 

0 

0 

' 0 

10.0 

0 

i ^ 

VV 

S by (?) 

5.28 

0 

0 

0 

0 

0 

0 

0.0 

0 

10.5 

WN W 

None 

3.90 

0 

c 

0 

0 

0 

' 0 

0.0 

0.5 

( 



0 

c 

• 0 

0 

0 

0.7 

0 

0.7 

1 

1 

w 

^ W l)y S 

10.91 

• c 

' ' 0 

0 

0 

8.5 

0 

8.5 

0.5 

1 

s s w 

S by W 

7.57 


c 

0 

0 

1.(1 

' 0 

2.0 

1 

1 



0 

c 

► c 

0 

0 

2.0 

' 0 

' 2.0 

1 

2 

S W by N 

S W by W 

11.97 

1.1 

■jo.9 


0.0 

ny 

' 1.8 

0.6 

• 

0.4 

— m 

1.0 

1 ' ’ 


3.38 
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Meteorological OhservatiouS. 


Ganoaiioowa near Kandy, Ceylon. 


April, 1864. 

3.30 r. M. 1 

Direction of wind. 

Yelocity in feet per 
Second. 

10.0 P. M. 

Direction of wind. 

V^elocity in feet per 
Second. 

■> 

Vaiio. 

Lower CloudB. 

Yano. 

Lower Clouds. 

1 

W S W 

Y ariablo 

6.25 

Calm 

Too dark 

0.00 

2 

E by N 

Y ai'iablo 

14.08 

N VV by N 

Too dark 

3.17 

8 

N E 

Yariable 

7.39 

w s w 

W by 

3.94 

4- 

H W 

Y ariablo 

6.25 

s w 

Calm 

3.08 

5 

W N W 

Yariable 

7.B3 

N N VV 

Calm 

2.73 

6 

K E 

E N E by Calm 

1 2.38 

N W by 

Too dark | 

3.67 

7 

W S VV by 

N N E by 

3.78 

.N N VV by 

? 

0.02 

9 

8 

W N W 

Yariablo 

7.83 

Calm 

T oo dark 

0.00 

9 

VV ijy N 

Yariable 

6.86 

N W 

3V)o (lark 

0.62 

10 

S 

Yariablo 

3 2.41 

N W by VV 1 

Too dark 

0.09 

11 

N E by E 

E 

7.48 

N by • ! 

Calm 

0.10 

12 

W 

Calm 

10.38 

V^ariable ' 

Too dark 

0.18 

13 

S W by W 

Yariable 

0.06 

n W 

E N E 

2.46 

14 

W S W 

E S E (?) 

7.83 

N W 

N E (?) 

1.94 

15 

N W 

E by S by 

7.83 

N N VV 

N by E 

0.00 

36 

S by (?) 

Yariablo 

7.48 

N W 

None 

2.29 

17 

E N E by 

Calm 

1.50 

E N E by 

Too dark 

4.93 

18 

N N E by 

E 

6.42 

W S W 

Too dark 

3.17 

19 

E 

Calm ? 

6.07 

Cairn 

None 

0.00 

20 

E N E i 

, E N E 

0.26 

N W 

E S E 

0.26 

21 

Y ariablo 

•' Calm 

2.29 

N E 

? 

6.51 

22 

S S E 

VV by ‘ 

1.14 

W N W 

None 

0.88 

23 

E S B 

Calm 

0.26 

Variable 

Calm 

O.QO 

24 

W by 

8 by 

0.88 

Nby 

None 

0.70 

25 

1 W by S 

W 

14.87 

N VV by W 

None 

1,50 

26 

1 W by N 

W S VV by 

9.68 

W by 

None 

0.35 

27 

W 

’ W 

16.72 

WN W 

Too dark 

1.85 

28 

W l>y S 

Calm 

12.67 

W 

Too dark 

8.10 

29 

W 

S W by 

19.18 

S W by 

? 

0.26 

50 

S by 

Calm. 

6.34 

W N W 

Too dark 

3.87 




i 

7.45 

m 

# 

1.75 
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Lightning: and 'rimndcr. 


49.9t 

74.52 

G4.85 

45.31 

61.38 

49.87 

aOG3 


31.36 

39.55 

38.57 

' 31.10 


46.21 


55.02 

49.02 
49.57 
29.56 
37.71 
88.93 
40.26 
58?82 
32.04 
33.82 


.22.45 

30.G7 

70.51 

122.63* 

112.39 

104.38 

102.54 

93.16 

57.24 


Betwocn 7 & 8 r. m. brilliant L R'to N N W — N. 

[L II to by S~~AV N W. 

Betwe(3n 0 & 10 p. m. L & Th. barely hoai’d to W N AY — N VY A brilliant 

At 4 P. M. one clap of TIi. hoard. ffore cv’-on L A Tli. not fir. 

In fore tY afl oriioon A foro oven Th. at even L A I'h. dist, to B \Y A in early 

At 2 p. M. L A Tin not far at 3.30 p. m. L A 4Tn to N W A in fore oven 
L A Th. dist. a few miles at 8 i\ M. vivid L 11 to W — W B AY. 

At 2 p. -M. Th. ill foro oven L A Th. in N VY quartor botwccii 7 A 8 p. m. 
L Jl to N—N N VY A S B AY. 

[oven L 'R to B by W, 8 8 \Y A N’N E. 

At 3,30 P, M. Th. A ahorlly one flash L to 8 E by .E dist. 4 miles. In after 

From 2.30 to 3.30 P. m. L Th. to E N E dist, 1 or 2 miles. At oven 
frequent L in a mass of Cumulus to N AY. 

At noon, after 2 p. M. Ain fore ovonTTi. At ovon two flashes L witli Tli. 
to \Y, VY N VY (list. 7 A 12 miles, between 7 A 8 p. "\i. L R to VY N VY, 
N N VY A B VY A S aftor 9 p. m. L R to W --S VY, S-S E A dist, Th. 

After 2.15 p. m. Th, A after 4.30 till even L A Th to 8 VY— N (list. Severn! 
miles, in after even frequent L A Th. more or less dist. A at 10 p. m, 
L R to AY N W A E N E, 

At 3.30 p. M. A in all foro even Th. — at 8 p. m. L R to AY N AY. 

Between 7 A. 8 p. m. L A Th. dist. several miles. [L R to N N AV. 

Betwc(ju 1 A 2 F. 'I'h. in fore ovon L A Th. dist, TOveral miles A at even 

At 2 p. M. Til, A shortly L with Th, not far dist. At 10 P. M. L R to E. 

Betwoon 2 A 3.30 i\ m. Th. 


Prom 2.30 p. m. to 6 p. M. L with Th. not far dist. some flashes very hoar. 
Ill aftornoon Th. L R at ovon in Cumulus to N AV^ by AY, at 8.30 "to E A 
at 10 p, ]\£. L A L 11 in Cumulus to S AY by 8, 8 AY 1^ AY A lY VY. 

At 1 .30 P. Ji. Th . from 2 to 3 i’. M. frotjimnt L A Th. dist. 1 or 2 mih^s A moro. 
From 1.30 to 2 p, m. L A Th. some flashes quite close, at 3.30 P, M. dist. Th. 


[8 p. M. bright L R to AY 8 AV. 
Between 7 A 8 p. M. L R to N E A brilliant L in OumuluB to E by 8 after 
At 1 p. M. A after Th, at 3.30 p. W. L A Th. dist. several miles, A in fore 
iVen L A Th|| | n all, N half of sky dist. a few miles. 

L . V 
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CENERAL REMARKS. 
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<1 



1 


I - : 

1 Foj[> & very damp at morn ; liofc & dry day, snltty in after even, licav,y Ouml' 

Str. & cover, large part of sky for rest of iho day. [squally in foreiiodoj; 

2 Cool & fresh at mom, warm to very liot & dry, not mncli cl(aul, wind rathe! 

3 The sl,mc as above, but at even heavy threaten, clouds in N W (piarter. ^ 

4 yarm to very hot & dry but sultry & oppressivo all day ; more or loss QumS 

Str. all day, very tliroaUui. in‘‘foro even. | 

6 Cool at mom, warm to very hot, dry & oppressive till 4 r. M. when sornorairi 
& after pleasant, Heavy Nim. gather'd, in afternoon. 

6 Cool damp rporn, warm to liot & opjrrossivo till the rain, then raw & damji 

, heavy rain in afternoon & afterwards light rain, [but broke up witlu)iit rain. 

7 Cool (lamp mom, fine & ehiar till N oon,Nim. gathered in afternoon & fore even, 

8 Cool fresh mortJ, warm to hot jrleasoni day, Him. gutheu’. in afternoon covered 

the sky in foi’e even but broke up with only a few dro])s raiu. • 

9 As on previous day. [but broke up with a little rain. 

10 Mild to very hot oppressive day, heavy Nim. in afternoon & foro Gven,| 

11 Fine & pleasant till U) a. m. heavy rain for an hour in Ibrenoon, Nim. cover-' 

ing the sky afternoon, foro & aftcu’nooii & some rain. ^ 

12 Raw & dump with fog till 7 am. warm to hot, at times muggy, at tiuiiO^ 

pleasant, after Noon Nim. & rain in fore & after oven. ' 

13 Very damp morn, warm to liot &■ pleasant day. In foro even Nim. coverba 

the sky but only a few di'ops rain. 

14 V('iy damp witli fog at m(n'n,(dou(ly but fine, warm to hot, dry & pleasant day. 
16 Damp mom, line, clry &plea,saut till oven, veiy heavy rain tV. 6.45 till 8 p, m. 

& then again fine. [3.0 r. m. & 4.30 to 9.0 r. M. 

16 Mild to very liot, dam}) A op})r(^ssivc day, Nini. at Noon & after, rain 2.30 to 

17 I'og at mom, mild to bot, damp & o})pres8ivo day, heavy Nim. gatliored at 

nooti, rain 2.30-1^) 3 4.30 to 9 i*. m. [from E rain fr. 4.15 till after 8 x\ M. 

18 Mild to hot & pliiasaTit till fore even, then dani}) Nini. more (jr less passing over 

19 Mild to raw, damp clondy day, light rain fr. 2 a. m. till 9 a, m. showers in 

fore & after Noon. [light showers. 

20 Mild to warm, damp day, Nim. more or less all day, gonorally fr. E N E or E 

21 Mild &. very damp day, heavy Nim. gatliord. in afternoon, fr. 2.30 to 3.30 P. M# 

3 inches rain ieil, rain all foro & after even. [& in afiornoon & fore oven. 

22 Mild to v/arm, dainp, muggy & cloudy day, light rain between 10 p. M, & 6 A . M . 

23 Tery dampf at times raw, oppressivo day, Nim. gathered in forenoon, heavy 

rain 1.30 to 3.30 p. M. & lightraiu in foro cvon.[lig’ht rain all forG& after even* 

24 Oppressive at noon, raw and darn}i after the rain, heavy rain fr, 1 .30 till 3 p. m. 

25 Very damp with fog at mom, mild to warm, dry & fresh day. ^ t 

26 Cool, fresh morn, mild to hot, dry, pleasant day, sky nearly cloudless. . 

27 As on previous •by. . [loss olpxwled. 

28 As on previous nay till afternoon, then sultry & oppressivo, & sky thore or 

29 Muggy mom, fino, hot, pleasant, moiva or less cloudy day, sultry aftoi* Oven. 
$0 Mild to hot plessant day, heavy NCm. in afternoon & foro oven, .blit they 

' broke up with only a Uttlo raiu here. 

^arflaloseenonbth, 7t]i, 12th, l^h, 15th, 22d, 23d, Lunar Haio soonon 18th» 
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